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INTRODUCTION,

This bulletin presents the statistics of drainage for
Michigan collected at the census of 1920. The figures
relate to conditions on Jannary 1, 1920, except
where indicated otherwise. Drainage work done by
_ organized enterprises before 1897, when the present

county drain law was emacted, is notincluded. Neo
census of drainage has been taken heretofore, so there
are no comparable figures for previous years. The
data relate to the artificial drainage of land in farms,
and of other land that ultimately will be used for
agricultural purposes. The organized drainage enter-
prises may include areas of timber and other unim-

proved land not yet in farms. The statistics for
drainage on farms were collected in the general census
of agriculture, while the statistics for drainage enter-
prises were obtained in a special canvass of those
enterprises. Since drainage on farms may be either
inside or outside an organized enterprise, and the
drains that each individusl owner installs upon his
own farm may be either supplemental to or entirely
independent of the works installed by an enterprise,
the figures for the two parts of the drainage census
are given separately.

TartE 1.—SUMMARY FOR THE STATE: 1920.

ITEM.

DRAINAGE ON FARMS.

Farm land reported as provided with drainage

Number of all farms in the state. ... sereeeeaaaas
TParms reporting land having drainage..... e
Trarms reporting land needing drainage.........-

Al Tand in farms. .o o oviiiiiiaiiiiii e
Improved land in farmg. .......oooooeveainenns

Trgrm land reported as needing drainage. ...........

DRAINAGE ENTERPRISES,

Approximate land area of the state.............o.ne
All'land in operating drainage enterprises. <. ....----
Tmproved 1and. . .co i oinnii e
Mimber and cut-overland.........oooiiiaiienns
Other unimproved land..........oovoiiiiiiieees

Total capital invested in and required for completion of operating enterprises. ..
Capital invested in these enterprises to Dec. 31,1919, - o coveimmniiinenns
Additional capital required to complete these enterprises....... PP

Amount, Peg&?? of
........................ 196, 447 100.0
........................ 66, 948 34.1
........................ 64, 310 32.7
.................. 19, 032, 961 100.0
.................. 12, 925, 521 67.9
3,156, 632 16.6
.................. 2, 070, 387 10.9
.................. acres 36, 787, 200 100.0
................. acres 9,729,171 26.4
................. acres 7, 182, 3562 19.5
................. acres 2, 195, 662 6.0
................. acres 351, 257 1.0
$25, 048, 980 100.0
$24, 683, 7156 98.5
$365, 265 1.5

207422



MICHIGAN

ApprOXIMATE T.OCATION AND AREA OF OPBRATING DRAINAGE ENTERPRISES.
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DRAINAGE—MICHIGAN. : 3

DRAINAGE

Explanation of terms.—To secure uniformity in the
returns relating to dr_a.ina,ge on farms, the Bureau of
the Census supplied its enumerators with certain
definitions, which are substantially as follows:

Drainage of agricultural land was defined, for census purposes,
as the act or process of drawing off an excess of water by under-
ground conduits, pipes,“ or tiles, or by open or covered trenches
in the surface of the ground, for the purpose of improving the
condition of the soil and crops.

The area provided with drainage, in farms, is the acreage actually
bepefited or made of more value for agricultural purposes by
artificial drainage, but does not include land on which only
temporary work has been done, such as “bedding” the fields or
laying out “dead furrows” {o hasten the surface flow,

The area needing drainage, in farms, comprises the additional
land not now suitable for crops which could be made available
for cultivation (1) “by drainage only,” which is the acreage needing
no clearing or which is covered with grass, weeds, or other annual
growth, and (2) “by drainage and clearing,” which is the acreage
covered with trees, stumps, or perennial woody shrubs.

Improved land in farmsincludes all land regularly tilled or mowed,

land in pasture.which has Leen cleared or tilled, land lying fallow, '

land in gardens, orchards, vineyards, and nurseries, and land
accupied by farm buildings.

ON FARMS.

Woodland in farms includes all land covered with natural or
planted forest trees which produce. or later may produce, firewood
or other forest products.

Farms in drainage and levee districts are those for which the
operators have answered afirmatively the question, ‘‘Has any
part of this farm leen afforded drainage or protection against over-
flow by a drainage or levee district, or by the state, the county,
or a private company or individual.” Levee districts, however,
generally are not included in the enterprises for which data are
given in this bulletin (see definition of drainage enterprises, below),

Farms and farm land.—The acreage shown for drain-
age on farms represents land where drainage is actu-
ally in operation and which has actuelly become more
fully available for growing crops by reason of the drain-
age. This is to be distinguishad from the area merely
provided with outlet facilities by organized drainage
enterprises. Drainage on farms represents in most
cases the result of work done by the farm owner, either
independently or supplemental to the work done by s
drainage enterprise, but the acreage would include also
any farm land receiving similar benefits directly from
the works of an enterprise.

DRAINAGE ENTERPRISES.

Explanation of terms.—The more important terms
used in connection with the census of drainage en-
terprises were defined as follows:

Drainage enterprises comprise public corporations and local
improvement districts formed under state laws, commercial enter-
prises draining swamp or overflowed land for sale, other organiza-
tions that may be engaged in extensive land-drainage work, and
also tracts of 500 -acres or more drained by individual owners.
Enterprisos such as levee districts that have not authorized the
construction of open ditches or tile drains are not included. @

Enterprises located in more than one county were divided, for
tabulation, and the part in each county treated as a separate en-
terprise, though the capacities of drainage pumping plants are
given only in the counties in which the plants are located.

Operating enterprises, as designated in this bulletin, are those
that had completed the drainage works authorized, or had at any
rate begun actual construction work, on or hefore January 1, 1920;
enterprises that had Leen established but had not begun construc-
tion are termed ‘‘nonoperating.”

Land in drainage enterprises comprises the area that has been
benefited or is to be henefited by the improvement works con-
structed by the enterprises. In the case of overlapping enterprises,
deduction has been made for the amount of duplication.

All land in drainage onterprises is divided, without regard to
drainage condition, into (@) improved land; (b) timber and cut-
over land, which-would require clearing to be thoroughly fit for
-eultivation; and (c) all other unimproved land, which would not
tequire oxpensive clearing before cultivation.

The agsessed acreage for any single enterprise is the same as the
aren in that euterprise. Ilowever, the total assessed acreage may
be considerably greater than the total land in enterprises, for in
summing up the assessed acreage in the county orstate, deduction
was 10t made for acreage assessed in more than one enterprise.

Tmproved land in drainage enterprises consists very largely of
improved farm land, though it may include some other improved
land receiving henefit from the works of the enterprises. :

Timber and cut-over land includes farm woodland of natural or

planted forest trees as well as other timber land or areas that would
need clearing of trees, stumps, or perennial woody shrubs.

Land designated as swampy or subject to overflow includes all
land permanently or gemerally too wet for cultivation, land sub-
ject to periodical inundation by stream floods, seeped and alkali
land in irrigated regions, and all other land unfit for cultivation
by reason of insufficient drainage. This classification is without
respect to the conditions as to improvement or timber.

The area suffering loss of crops is intended to include only land
devoted to planted crops which suffer damage, either partial or
complete, because of defective drainage. Land which would be
cultivated if drained or protected against overflow is not included.

Capital invested, for the purpose of thisinvestigation, was defined
a8 cost, including charges for engineering, organization, rights of
way, construction of drainage works, damages, land and buildinga
except those held for sale or farming, and any other expenditures
properly chargeable to drainage and paid by the enterprise.

The drainage works of an enterprige include all varieties of under- -
ground conduits, pipes, or lines of tile, or drains of stone, wood, or
other material; also open ditches and canals, together with acces-
sory levees, dikes, dams, weirs, pumping machinery, gates, and
other devices for the draining away or control of surface and soil
waters.

Tile, as the term is here used, includes pipes of earthenware,
concrete, or other material buried beneath the surface in such &
way as to permit the excess water to flow away. The size, if cir-
cular, is expressed by the inside diameter in inches.

Ditches include all open artificial trenches, usually with sloping
gides. 'The width is that of the bottom.

The type of drainage shows whether the drainage water from an
enterprise is discharged by gravity or by pumping.

A pumping district is one where all or a part of the water from
the drains collecting at a low point must be raised by some form of
machinery in order that it may be removed from the area.

Drainage pumps include all kinds of machinery and devices for
lifting the drainage water,

Pumping engiues include all kinds of engines and motore for
operating the drainage pumps.
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Operating and nonoperating enterprises.—In most
of the tables that follow, statistics are given for
operating enterprises only. These epterprises, as
already defined, include both those which have com-
pleted their drainage works and those with such works
under construction; among the latter may be some
that had completed the original plan of reclamation
several years ago but were constructing extensions or
enlargements on January 1, 1920. The nonoperating
enterprises have a legal existence. They may include
those that on the census date had completed their
plans, sold bonds to cover the cost of the undertaking,
and let contracts for the construction work, and also
others that had just been established and were still
subject to considerable. change in area, plan of drain-
age works, and cost.

TaBLe 2,—LAND AND CaPrran INVESTED IN ALl ENTERPRISES,

CLASSIFIED A8 BETWEEN OPERATING AND NONOPERATING
ENTERPRISES: 1920,

DRAINAGE—MICHIGAN.

Condition of land in enterprises.—The greater number
of enterprises was reported as organized to reclaim or
improve land that was swampy or too wet for profitable
cultivation. The smaller number, located mainly in
the southwestern part of thé state, was reported as
intended to secure relief for land subject to overflow
by stream floods. Prior to undertaking the drainage
improvements, approximately 21 per cent of the total
area in drainage enterprises was improved land and
70 per cent timbered or cut-over, while about 49 per
cent was reported as being then swampy, subject to
overflow, or too wet for cultivation. ‘

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
Jandowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore, the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to

i = 1 overflow, or land that suffers damage to crops, does
LAND. ) CAPITAL,! . .
| not show that the drainage improvement works are
. ror 1 To Dec. 31, 1019. f‘ a dii Inadequate,
cent | i it
Acrenge. W& | Amount. | cont ’;%clé‘;g? TaBLE 4.—LAND 1N Aun DNreRPRISES, CLASSIFIED ny CONDL
otal. | : TN -
% totgl. | Dlete. TION: 1920,
All organized enterprises..... 9,754,679 | 100.0 1324, 680,720 | 100.0 | §537,645 OPERATING ENTERPRISES.
Opetating enterprises............. 9,729,171 09.7 1 24,683,716 | 100.0 | 365,265 |
With works completed. ..... .. 9,511,855 | 7.5 |t 24,100,920 | "97.8 |......... Total Now
With worksunder construction.| 217,616 | 2.2|| 582,786 | 2.4 | 865,285 otal. operal-
. j CONDITION OF LANI, e Works | Works (| Jug
Nonoperating enterprises......... 25,508 | 0.3 3,014 | () | 172,380 ; com. | under || enter
- | Per pleted CoT- nrisps
- Acteqge, | Ceut (nores). [SEruetion (neres).
' The inquiry asked for the “total cost of the onterprise to Dee. 31, 1910, and " [ olall TE ] (avres),
for an “estimate of additional investmont to complate,” land.
% Less than one-tenth of 1 per cent. . e
. . . R . Alllandin nterprises........... 9,729,171 } 100, 0 }| 9,511,566 | o1 ‘ X
Location of enterprises.—The drainage enterprises in ; o —— decrl Rt I
L . R R mproved land. . ........... 2,352 | 78.8 )| 7,015,044 | 104 245
Michigan are located almost entirely in the 47 southern Dimber and cubover and. . 2 %ggi iz | 22,0 2 144, 662 1“5' o0 13,’ o5
. . . \ . (her unitmproved land...... 351,2 3.6 348, 25 24
counties which comprise approximately two-thirds of s ]p R . ' SLI0 |08 %
R v e . wampy or subjaet to overflow. .| 1,020,207 | 10,5 7,216 | a3 12,4
the southern pgnlnsula,, The division between the | Sullering a loss of CUODSnrennnnns ' 692, 224 71 8;&; f%;’ 'liél gg; lf: ?l:g

southern section, in which a large part of the land
has been included in drainage enterprises and the
northern section where little drainage has been done,
is remarkably sharp, as shown by the map on page 2.

v o\
TanLe 3.—-LA?ND aNp Claprran INVESTED IN ALL EnrErPRISES,
Crassiriep BY DrAINAGE Basmv: 1920,

f LAND. "‘ CAPITAL,
t
tw S
DRAINAGE BASIN, ; Peor | Po Dec. 31, 1919, Addi-
) ent | tional
Acronge. | Vo0 c})e(lerb required
? total. | Amount. to eom-
- i ; total, pleto.
e
Al organized enterprises....j 9,754,679 l 100.0 }324, 686,729 } 100.0 | 3637, 645
Operati orhrises " o1 6
s R T E R
LTI ... - 1 2| 3 S R
Lake Michigan 2" - 3,087,263 | 4U.4 || 9,058,020 | 867 |74 543
Lake Huron.. .. K 5t !
[l uron. .. ... ceas ‘it, (1“53, ﬁg ﬁlgé li, ‘.)(48, ;:gé) 48.4 | 221,174
ake Erie,, .. .. vees 1,640, . 3,600,495 | 14.6 | 60)148
Nrmaperating enterprise 3, 8 : K 3
Lake Mix‘-’hig:m.r. .- %’?’ ;Qg 5.3 73’ el 172,380
Lake Huren..... G'(Jg'g g? H 2’33% 8} gg'gzo
Lake Erie.. ... ..., } 'g o %
| L L0  ERTERRNR Y 8,260

! Less than one-tenth of 1 per cent,

Size of enterprises.—Presentation of the stabistics
by counties requires that an enterprise located in
more than one county he divided and the part in each
county be considered a separate enterprise. In this
way 10,453 operating drainage enterprises are counted
in Michigan, from 1897 to 1919, with an average area
of 1,608 acres assessed. There are 4,196 of these
enterprises embracing less than 500 acres each, 5,070
between 500 and 5,000 acres, and 287 of 5,000 acres
or over, '

T11e assessed acreage exceeds the land in enter-
prises by 6,037,307 acres, which is the amount of
overlapping. The land in enterprises and the assessed
acreage on each line of Table 5 refer to the same
enterprises. From the total area of each enterprise,
designated as the assessed acreage, deduction was
made for the amount of overlapping with enterprises
organized previously, to determine the acreage to be
tabulated as land in enterprises.
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TaBLE 5.—LAND 1IN OPERATING Enrerrrises, OLassiricD By
Size oF AREA AssEssEp: 1620.

ASSESSED AREA.
Land in ——

AREA ABSLESSED. enterprises Per
(nores). Acreage. | cont of

total.
All operating enterprises..................... 9,729,171 | 15,766,478 |  100.0
Loss than 200 acres..... eereeaeeaaaa 109, 428 155

200 £0 49D ACLES. v v eevevnnvnernnnnnrnn 648) 405 957jgg? &7
500 £0 099 80008« - cevviriiiiaia i, - 1,232,001 || 1,849,136 1.7
1,000 £0 4,000 8CT88. .0 ot eee et eiiiia e 5,359,782 1| 7,002,624 50,1
5,000 to 9,990 acres.. . ool %050,220 || 3'951,318 | 20,8
10,000 to 49,099 acres. -eee| 109,286 || 1072885 6.8
50,000 L0 09,000 8OT0S v v+ avverneenenarnrnrennnns 120,170 568, 205 3.6

Character of enterprises.—Nearly all the drainage
enterprises in Michigan foravhich statistics are given,
except the few commercial land developments and
private undertakings by individual owners, are county
drains established in accordance with the provisions
of the general drainage law approved June 2, 1897 (act
254). That statute repealed all previous drainage
laws of the state, but drains previously established
under act 227 of 1885 might be completed under it.

The census did not undertake to secure information
relating to the drains established before 1897, in
Michigan, because the records regarding them were
very fragmentary or entirely lacking, except in a few
counties. The statistics do include, however, as
shown by Table 6, figures for drains established in
that year under the earlier law.

The drainage law of 1897, as amended, provides for
o county drain commissioner to be elected every two
years by the qualified electors, in every organized
county in the state. This commissioner is to have
jurisdiction over all drains within his county, but
draing affecting land in more than one county are
under joint jurisdiction of the commissioners of all
those counties. Appointment of a special drain com-
missioner, in case the elected commissioner has an
interest in the assessment of benefits, is authorized by
statutes of 1901 (act 27) and 1917 (act 109).

An application-for ‘a drain must be signed by not
less than one-half the freeholders through whose land
tho drain will puss. The necessity and public utility
of the enterprise are determined by the township
board or hoards of the township or townships in which
the drain is to be located, after public hearing. Upon
favorable finding, a survey is made by the drain com-
missioner or a surveyor employed by him, and if the
improvement is found practicable the commissioner
issues a first order of determination establishing the
location and dimensions of the drain. Appeal from
this order may be taken to the probate court of the
county, and an engineer appointed by the state
highway commissioner investigates and decides the
necessity and route for the drain. Land for right of
way is secured by release or by condemnation pro-
ceedings hefore the probate court, Damages are

determined by three spedial commissioners appointed
by the court or, upon demand, by a jury. Tinal
order of determination is issued by the drain com-
missioner when right of way has been obtained,
defining the special assessment district that shall bear
the cost of the undertaking. The cost is apportioned
according to benefits assessed by the drain commis-
sioner and determined by him at public hearing.
Any township may be assessed for benefits to public
health and welfare or for henefits to highways. The
assessments are subject to review by three disinter-
ested freeholders appointed by the probate court.
The award of damages to each landowner is deducted
from his assessment of benefits. Contracts for con-
struction are let by the drain commissioner. The
number of installments in which the landowners shall
pay their assessments is determined by the drain
commissioner, who is authorized by an act of March
18, 1919 (No. 16), to issue bonds for not exceeding
10 years if the number of installments exceeds three.
For a drain to be located or to affect land in more than

one county, application may be filed with the drain

commissioner of any county affected. Proceedings
are similar to those for a drain in only one county,
but are under the joint control of the drain commis-
sioners of all the counties affected. Also, the neces-
sity for the drain is determined by the drain com-
missioners instead of by the township boards; in case
of disagreement, the state highway commissioner
decides. _

As originally enacted, the drainage law provided
for appointment of the county drain commissioner
by the county board of supervisors. The petition
for a drain then required the signatures of 10 or more
freeholders of the township or townships, including
at least 3 liable to assessment for the drain.

Before 1909, the necessity for the drain was deter-
mined by the drain commissioner instead of by the
township board, and appeals regarding apportionment
of benefits were decided by that board.

A few other statutes relating to drainage have been
enacted since 1897, which do not affect the character
of enterprises as deseribed.

A law of June 20, 1885 (act 227), provided for
township and county drain commissioners, the former
to be elected and the latter to be appointed by the
county board of supervisors. The jurisdiction of the
township commissioners was limited to drains located
wholly within their respective townships and each
affecting land in no other township. The county
commissioners were given concurrent jurisdiction
with township commissioners for drains wholly within
one township, and jurisdiction over the other drains
in the county. Drains were located upon petition
from five or more freeholders, at least one of whom
owned land liable to be assessed for benefits. The
drain commissioner determined the necessity and
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location for the drain, apportioned the cost, and let
contracts for construction. Right of way was secured
by voluntary release or by proceedings before the
probate court. Drains located or benefiting land in
more than one county were under the joint econtrol
of the drain commissioners for the counties aflected.
This act was repesled by the drainage law of 1897.

The first general drainage law of this state was
enacted in 1839 (ch. 80), providing means for one
landowner to secure drainage outlet across the land
of an objecting owner through application to a justice
of the peace and payment of damages assessed by a
jury. An act of 1847 (No. 104) authorized each
board of county commissioners to appoint three drain-
age commissioners to secure the drainage of the
marshes and lowland of the county. The plans and
estimates for each project must be approved by the
-county court. The cost was apportioned by the com-
missioners against the land to be benefited, subject
to review by three appraisers and confirmation by the
court. In 1859 it was provided (act 178) that the
drainage commissioners should make surveys 'for
drainage upon petition from 10 resident freeholders.
These and other drainage laws were repealed by that
of 1897. '

TABLE 6.—LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,
CrasSIFIED BY CHARACTER OF ENTERPRISE: 1920,

LAND. CAPITAL,

T'o Dee. 31, 1919, Addi

CHARACTER OF ENTERPRISE, S | - | tiomal
“Acreage. ctex%t ]nl' | Por ieqn‘u‘ed
ata 0 com-

. Amount. |cent ol

[total. | Dete.
All orgnnized enterprises..; 9,754, 679 ) 100. 0 || $24, 686,729 i} 100.0 | $587,045
Operating enterprises. 9,720,171 | 99.7 |} 24,683,715 C100.0 ] 365,266
County drains......... 0,706,801 | 99.5 24,434,715 90.0 | 365,265
Laws of 1885, net 227. ... 33, 2713 0.5 - 65,242 1 0.3 J...o....
Laws of 1897, act 254....1 9,040,302 | 08.9 24,363,246.| 08.7 ] 361,765
- Not raported. . ......... L3161 6,227 | (1) 3,500
Commereig! developments. . 10, 460 1 108,500 . 0.8 fi.oaol...
Individual ownerships. . ... 11,320) 01 48,500 1 0.2 |ioeeeenns

[

Nonoperating enterprises. ...... 25,508 1 0.3 3,014 (1) 172, 380
County drains, laws of 1807. 25, 508 0.3 3,014 (1) 172,380

1 Less than one-tenth of 1 per cent.

Drainage works.—The total works completed by
the drainage enterprises to December 31, 1919,
comprised 16,023.8 miles of open ditches, 2,173.9 miles
of tile drains, and 383.1 miles of accessory levees;
the additional lengths under construction were 118.4
miles of ditches and 8.4 miles of tile drains. These
figures do not include drains or levees installed by
individual farm owners supplemental to the works
of the enterprises, nor the works of flood protection
or levee districts that had not undertaken the con-
struption of ditches or tile drains. There are three
pumping districts for land drainage among the
enterprises in Michigan, which have completed con-

struction.. The pumping plants are equipped with
7 centrifugal pumps of 62,000 gallons per minute
total capacity and are operated by steam power.

TABLE T.—LAND AND CAPITAL INVESTED IN OPERATING IiNTER-
prisEs, CLassiviep By Kinp oF Dramvace Works: 1920,

LAND. | CAPITAL.

. T'o Deo. 31, 1919, Addi

.  WORKES Addi-

. KIND OF WOURKS, Per ) Homal
Acreage cgnt of Por required
total. i Ayiount. |centof] t© 1"";“1'

total, | PIELE
ANKINAS oo eenseneenanes 9,720,171 | 100.0 || $24,083,715 | 100.0 | $365,205
Open ditches only. . 8,541,550 | 87.8 18,608,883 | 75.8 | 342,612
Open ditehes and lev 2,000 | (1) 176, 284 [\ PO
Tile drains only...... eannen 318,514 3.3 2,270,188 9.2 16, 868
Open ditches and tile drains. ... 867,101 8.9 3,538,360 | 14.3 5,785

1 Less than one-tenth of 1 per cent,

TasLy 8.—Lanp anp Carrray InvesTeEDp IN OQPERATING ENTER-
PrISES, CLassiFiEp BY TYPE or DrAaiNaGE: 1920.

LAND, , ] CAPITAL.
\ To Dec. 31, 1919, 3
TYPE OF DRAINAGE, ) Addi-
Per [———————1 tional
Acreage. {cent i)f. Pper | Tequired
total- |l 4 snount. feant of tolcum— .
! total, | Dlete.
_ |
All operating enterprises. . ... i 9,720,171 } 100, 0 1524,653_.715 100.0 | $365, 265
Gravity drainage only............ [9,718,471 | g0.9 I'24 513,276 | 99.3 | 365, 265.
All drainage by pumping......... i 11001 O 22,139 (115 3 PR
Part gravity and part pumping. - 9,600 0.1 148,300 0.6 ..o,
|
Total area scrved by pumps...... | 10,100 [ S | P Y SN

' Legs than one-tenih of 1 per cont.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table IT.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise. ’

In County Table 1I, line 16 shows the mean depth
of branch ditches, which is a very crude indication of
the depth of soil drainage that may be obtained in
the enterprises as determined by the depth of outlet
provided for farm drains. The mean depth was com-
puted by giving each separate depth a weight in
proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the
oceasional decimals were omitted in making these
computations. Depths less than 3 feet and those
10 feet and over were omitted, as it seemed they did
not represent so well the average depths of outlet pro-
vided for all the farms in those districts; to include
both of these groups, computed as 3 feet and 10 feet,
respectively, would show the mean depth for the
state 4.2 instead of 4.3 feet.
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TABLE 9,—LAND 1IN OPERATING ENTERPRISES, CLASSIFIED BY
Averacr Depra or Brawom Drrcees: 1920,

|
. . i Per cent
b $q 3 HES.

DEPTH OF BRANCH DITCHES Acreage. of total.
All operating enterprises.........oovviiiiiiiiiiiiaoans 0,729,171 100.0
Less than 3 feet 89,345 0.9
3.0 to 3.9 feet 472,542 4.9
4.0 to 4.9 feet 773,674 80
5.0 to 5.9 feet 337,024 3.5
6.0 to 6.9 feet 125,383 1.3
7.0 to 7.9 feet 115,603 1.2
8.0 to 8.9 feet 15,500 0.2

0.0 to 9.9 feet 2,844 )

10 feet and ov! 1,280 )
Not reporiing branches.. 7,705,976 80.1

1 Less than one-tenth of 1 por cent.

Maintenance of works.—For cleaning out, deepen-
ing, widening, and straightening county drains in this
state, proceedings are similar to those for securing
construction of a new drain, the cost being paid by
the land benefited by this work. The petition for

cleaning out a drain requires only the signatures of.

five freeholders of the township or townships in which
the drain is located, one or more of whom shall own
land Iiable to be assessed. However, an act of May
10, 1917 (No. 316), provides that upon written re-
quest from one or more taxpayers on any drain the
county drain commissioner, where he deems that an
emergency exists threatening crops or property, may
expend not more than 10 per cent of the original cost
of the drain.

For cleaning out, deepening, widening, and extend-
ing a drain previously constructed in more than one
county, application shall be made, according to a stat-
ute of May 3, 1919 (act 162), by freeholders number-
ing at least 10 per cent of those assessed for construc-
tion of the drain and who shall be owners of land
that was assessed for the construction.

TasLe 10.—LAND AND CAPLTAL INVESTED iN OPERATING LONTER-
pruses, Crassirisp By METHOD OF MAINTENANCE: 1920,

LAND, CAPITAL.
To Dec, 31, 1910, .
METHOD OF MAINTENANCE. Addi-
Per | tional
Acreage. |contof; " Per required
total. i Amount. cent of ““l(;:gl'
| itotal. | ete
! 1
PR [ i | I
Al operating enterprises....| 9,729,171 | 100.0 | 824,683,715 W 100. 0 | 8365, 263
By district forees..............- 3,200 | (1) 44,260 | 0.2 1,790
By confract.......oovevennnans 1,872,052 | 19.2 4,768,080 | 19.3 38,964
By landowners........oooceunns , 280 0.1 160,490 1 DT |oeeonenas
No maintenance provided...... 7,243,624 | 74.5 || 18,781,212 ! 76.1 | 286,363
Not reporting..........covveenn ,015 6,2 919,772 8.7 38,118
{ .

1 Less than one-lenth ol 1 per cent. b

Date of organization.—The progress of development
in drainage is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the drains were established by the county drain
commissioners, since there may be a period of a year or
more between the decree of establishment and the
beginning of actual construction, and since the work

of construction may occupy several years in a large
district. It was not practicable, however, for the
census to secure data as to the time of the beginning
or the completion of the drainage works. Under the
date of organization are tabulated the entire area,
works, and capital of each enterprise, even including
any extensions made after the original plan of drainage
was completed.

TABLE 11,—LAND IN OreraTiNG ENTERrRISES, CLASSIFIED BY
Dare EnTERPRISE was OreANIzED: 1920,

LAND. AREA ASSESSED.

DATE OF ORGANIZATION. Per Per
N Acreage. | cent of Acreage. | cent of

total. total,
All operating enterprises......... 9,720,171 100,0 || 15,706,478 100.0
1807 401800, . i 1,151,608 11.8 1,463,231 0.3
1900 to 1004. . 4 ol7salsea | 284 3846251 24,4
1905 to 1009. . 2, 358, 660 24,2 3,886,383 24.8
1010 to 1914. . 1,600, 100 19.5 /| 3,499,884 22.2
1915 to 1919. . 1,535,174 15.8 || 8,048,271 19.3
Not reported... 19, 985 0.2 27,458 0.2

I3

TasLe 12.—Carrtan Investen IN OPERATING ENTERPRISES,
CrassFIED By DatTe ENTERPRISE was OreaNizep: 1920,

CAPITAL.
DATE UF ORGANIZATION. To Dec. 31, 1919. \ Additional
liequired
Per cent| 10 com*
Amount, of total. plete.
All operating enterprises.......coeveeeiann. $24,683,716 | 100.0 | $365, 265
1897 to 180%....... SR eameeesvaananan. 2,017, 054
1900 to 1804. . .. 5,724,176
1905 to 1009. 5,543, 364
1910 to 1914. 5, 815, 603
1015 to 1919 6, 013, 764
Not reported.. 69, 754

TasLe 13.—DRAINS AND LEvEES (CoMpLETED AND UNDER (‘ON-
STRUCTION) IN OPERATING ENTERPRISES, CLASSIFIED BY DaTe
EnterPrISE was Orcanizen: 1920.

o i .
DITCHER. 1 TILE. LEVEES.
|
DATE OF ORGANIZATION, Per ‘ Par Per
Miles. |ecent of!] Miles. jcentof] Miles. |cent ol
total, total. |! total,
|
1| - —
|
Alldrainsand levees.| 16,142.2 | 100.0 1 2, 182,3 | 100.0 33.1 100.0
1897 L0 189900 eeeeannnn 1,637.2| 1011 sdd4l 39 8.0 18.1
1900 Lo 1004. .. 4, 542, 3 28,1} 2749 12.6 27.0 816
1905 to 1909... 4,330, 9 26.8 3211 4.7 01 0.3
1910 to 1914. .. 3,373. 8 20,9 ! 746.7 5
1915 £0 1019, .. .. 2,224.0 13.8 750, 8
Not reported........... 34.0 0.2 4.4
1

Crops.—The principal erops grown upon the drained

' land in drainage enterprises are wheat, corn, and sugar

heets. Data were not sccured to show the part of
each enterprise planted to any crop, so the enter-
prises have been classificd according to the principal
crop, and the total area of improved land is shown
thus classified in County Table II. No data were
secured at the general census of agriculture to sepa-
rate the crops grown upon land drained artificially
from those produced upon land drained naturally.
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County Tasre I.—DRAINAGE ON FARMS: 1920,
THE STATE, | Alcons. | Allegan. | Alpena, | Arsnac. | Barry. Bay. | Berrien. | Branch,
1 | Number of all farms in. the state or connty....eeeaee.-. Cebeveenaanen 196, 447 932 5,734 7 3 13 1
2 | Farms reporting land having drainage. . ‘y ................ 66; 048 20 ' 982 L 233 b 13? 5 ?58 ?; 2%52 b gég ?' ggg
3 | Farms reporting land needing draingpe. ... c.vceeeceaeereeannes veees 64, 310 228 889 b4l 299 170 1,270 174 1,368
4 | Tarms in drainage and levee districts.......... TR 23,356 4 360 | 29 7 458 951 56e
 LAND AND FARM AREA.
% Alaproximnte land area of the state or county............ ..v..acres..| 36,787,200 437,760 [ 533,120 | 373,760 | 239,360 | 355,840 | 283,520 | 304,160 | 318,080
6| Allland in farms..c.oocenennnuen... PO eeeereteancmaameiae acres..| 19,082,961 131,388 | 436,616 | 153,729 | 135,334 | 332,360 | 227,932 | 326,000 308'805
7 Improved land In forms.. - .00 00Tl acres..| 12,025,521 || 40,577 | 327,305 | 63,237 | 72851 | 245,083 | 167,008 | 262,017 | 227,781
8 Woodland infarms............. i leeeraeenaaeieaaanes acres.., 3,217,000 32,998 46, 849 50,243 49,220 42,817 43,725 32,83 27,123
9 Other unimproved land in farms.............. Crvreneaina. acres..| 2,800,440 48,813 62,372 ‘ 40, 249 18,263 | 43,769 16, 209 31,140 53, OD1
10| Farm land reported as provided with drainage.........eeeen.. acres..| 3,156,032 878 26, 686 766 8,225 4,376 992,782 23, 80
11 | Farm land reported ns nooding drainage. ... . Cacres.| 2,070,387 || 10,300 | 107738 | 28,770 | 14199| 2,765 87434 gi 85 433’ o
12 Drainage only...... PP ...8Cres 579,813 1,582 6,004 | 7,364 3,888 1,126 7,048 856 | 1R, 049
13 Drainage and cleariog..........._...... reeanemanes . acres..| 1,480,574 14,817 13,734 1 21,406 10,311 1,638 20,486 | 1,801 13,938
{
Calhoun. | Cass. Clég%(?y- g’gé.g' Clare. | Clinton. | Delta. | Eaton. | Genesse.
1 { Number of all farma in the eounty . ... ..corvrviniiineeainianea. . 3,646 2,572 1,186 1, 569 1,248 3,323 1,395 1
2 | Farms reporting land having drainag 028 " 782 a7 "7 187 1,082 ’?93 3 gz? ggg?
3 | Farms reporting land needing drainage 1,067 158 253 578 823 1,407 531 1,674 2,020
4 | Farms in drainage and levoe distriets. . 477 43 1 2 25 944 31 11 028 '513
LAND AND FARM AREA,
5 | Approximate land area of tha county..ocovioeeniiiiinnaen.. acres..| 443,520 | 315,520 1 464,000 | 1,006,720 | 372,480 | 865.440 | 748,160 | 865,440 1 419,200
6 | Alllaod in farms. ........ PO .ncres._| 407,958 | 986,991 | 127,197 | 185,202 | 186,581 | 343,965 | 142,137 | 3420500 368,520
7 Improved land in farms .acres..| 301,566 | 219,426 | 56,937 | 105,870 | 65,801 | 275,734 | - 53,021 | 203,050 | 201,624
8 Woodland in farms.... .acres..| 38,440 | 38,302 | 38,921 08,783 | 67,610 | 47,406 | 53,821 32351 38,336
9 Othor unimprmwd land in (& LA0res. . 67,9043 29, 263 32,339 10, 549 53,170 20,735 36,2085 46,100 38, 560
10 | Fann lond reported as provided with draina 30,337 1,759 899 3, 282 5,225 | 84,302 2,861 | 123,106 | 151,901
11 { ¥arm Iand reported as needing drainage 28,105 3,808 | 13,581 28,840 | 69,183 | 81,584 | 22,930 | 87,343 | 54,353
12 Prainago only.ueeeennenceaina.., 14, §28 1,033 323 5308 2,144 12,828 2,850 16,040 18,474
13 Prainage and clearing . ..... . 13,777 1,870 | .. 13,258 27,472 | 67,080 | 18,766 | 20,080 | 21,204 | 35879
Gladwin. ,_l‘ﬁf:};lrge‘ Gratlot. Igl?lles.' Ht?(gfh' Huron. | Inghem.| Tonia. | Tosco. {Isabella.
1 | Number of all farms in the county....... [ N e 1,452 1,725 3,850 4,026 1,741 4,804 | 3,224 3,223 92 h
2 | Farms reporting land having dratuage. 111 L ' 566 Vel Zisiz| 2755 ‘134 1,267 | 2205| 1,562 s Do
3 | Farms reporting land neodingédminuge. ewmemaane rreraennaes . 843 832 2,287 1,974 226 1,419 1, 541 1,403 429 1,005
4 | Tarms in drainage and levee digbrlots .. ...eiiiniiiiiiiiiiiii 461 10 2,198 773 2 808 562 40 44 1: 118
LAND AND FARM AREA.
b A}n}roximnte 1land ates of the gounty..... Vevreereraiagee feres. 332,160 | 298,880 | 370,560 | 382,080 | 652,100 | 546,500 | 353,920 | 370,500 | 364,800 | 366, 080
B ] AT IATIA I SIS e e e veeveannnmnannermnneansansaieranaeanans acres..| 154,633 | 170,188 | 328,074 | 362,815 | 134,700 | 480,088 | 323,108 | 344,102 | 120,694 | 316,771
7 Tmprovod 1and 10 [aEmMS e aeeeineeiiaaiararnerenennnns acres..| 73,001 | 113,852 | 251,326 | 283,071 | 50,798 | 883,581 | 238,402 | 266,608 | 40,673 | 211,812
8 Woodland in farms. «voeyeeceeennenn. . . ...acres. .| 30,763 | 35,000 | 87,110 | 38,100 | 55812 | 38,687 | 41,482 | 84,877 | 36,920 | 34,624
9 Othor unimproved land in farms.............. PO acres..| 50,860 21,336 | 39,032 | 41,554 | 22,180 | 58,717 53,222 | 42,527 | 85,101 70,435
10 | Warm land reported as provided with drainage................ acres..| 28,697 1,001 | 127,510 | 127,028 3,654 | 83,953 | 98,700 | 63,003 5,800 62,330
11 | Farm land reporied as nooding drainage. . ... RIS ...acres..| 49,127 5,404 | 70,440 38,048 | 13,306 | 43,456 | 43,840 20,905 | 97,324 | 62,80
12 TIEAIMAZO OILY 4 e e v vvrvnmmnocnsnsnosmeneans TR acres. . o 1,082 | 33,508 | 17,352 660 | 2.080 | 27,406 | 12,578 | 1,793 | 12, SED
13 Diralnage and eleaving......ooooeniii el acres. . 48, 496 4,412 | 45,932 20,006 | 12,736 | 40,767 | 16,374 | 17,327 | 25,601 40, 798
. Kala- . | Leela- | Lena- | Tiving-| Ma- Man- Mar-
Jackson. | hovae, | Hemb, | Lapeer. | 5T | Wee | Ston. | comb. | istes. quelle,
1 { Number of all farms in the county...... e menaa [ 3,844 3,161 5, 606 3,614 1,347 5,080 2,632 570 495
9 | Yarms reporting land having drainage. ... 1: 103 543 : ' 1,807 "Tog| 41136 1;?19 gj gio b qg 813
3 | Tarms reporting land needing drainage. . ...l 1,335 442 1, 589 1,778 262 2,678 633 1,121 378 1567
4 | Tarms in drainage and leves distrlets.. ... .ol 263 143 285 521 1,088 110 " 553 8 1
LAND AND FARM AREA.
5 | Approximate land area of the county................ vevieeees ueres..| 462,480 | 350,680 | 550,400 | 426,240 | 216,320 | 475,520 | 368,520 | 302,080 | 359,680 | 1,106,800
a Alliand dn farms. . - ... aeenan e aeeaeatavenneeaananns «-.oneves..] 411,677 | 311,034 | 469,024 | 395,032 | 165,800 | 450,708 | 333,330 | 272,857 | 147,560 | 88,450
7 Improved land In [AYMS. ccovoeremmvmmeeininenea e acres..| 205,871 | 247,005 | 852,740 | 291,706 | 00,825 | 370,047 | 231346 { 221,453 | 85,292 [ 27,944
8 Woodland in farms. . ......... aemeeaeeanaa e e,y acres..| 43,733 | 27,565 | 66,204 | 43,022 | 60,657 | 46,186 | 41,135 | 30,006 | 41,233 13,140
9 Other unimproved land in farms......cooooi acres..i 72,073 | 306,464 | 50,080 | 61,204 | 18,017 40,475 | 60,858 | 20,808 | 21,044 17,366
10 | Farm land reported os provided with drainage................ acreg..( 31,241 ¢ 12,081 | 33,150 | 86,678 639 | 240,797 | 40,228 | 129,008 1,877 8OO
i1 i Farm land reported as needing drainage-...........0 .00 000 seres..| 35,068 | 13,000 | 33,485 | 52,005 | 14,799 [ 66,930 | 20,063 | 21,332 | 0,016 8,450
12 Drainage only......... U Meree e iianaeneans acres..| 21,920 4, 12,636 | 15,358 1,608 | 27,822 | 14,418 8, 687 | 1,796 89
13 Drainage and clearing. ....o....ooooiinns TN acres..| 14,048 8,234 | 20,840 36,647 13,101 39,108 5,635 | 12,645 ‘i 8,119 7,566
‘ !
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County TaBre L—-DRAINAGE ON FARMS: 1920—Continued.
Mason. _ | Menomj- Missau- Mont- | Mont- | Muske.
| on. | Mecosta neo, Midland.§ 2™ | Monroo, | capm” moreney.|  gon.
1| Number of all farms In the county........... ... ... : |
2| Farms reporting land having 'drmynuge... DR % Ei)ﬂ % %g % 122 :f' %33 b 333 ; %’ .1108 %08
3 | Furms feporting lond needing drainage.. - 892 1,955 1 358 1440 504 I 3%3 i w0
4 | Farms in droinage and levee districts 228 "“o4 ( g 1,215 S0 7808 o ggg
LAND AND FARM AREA, L
& Apprdxinmbc land area of the county.....o.ocoooiiiiiaaat. acres 310,160 | 365,440 | 675,840 | 338,560 | 372,480 | 366,720 | 463 |
5 mate PR N s 360 | 359,040 | 322,560
G All lﬁ?fyl)rlgvréﬁlﬁiji(i'iii s acresll| 183,438 | 981,574 | 232,353 202,027 | 168710 | 318,845 | 306,333 | 55,212, 173,518
7 e dle ) ) wl) mm ma m) ma R 0
9 Other unimproved land in farms acres..| 20,103 85,071 | 68,085 | 04,356 64,204 17,115 | 72,507 5§60(1) 5 g’};%
10 | Farm land reportod as provided with drajnage. - 19,784 4,823 1,079 | 53,870 | 11,100, 201,397} 27,289 1,40 \‘ 1
1 1~*m-1]1;1u;1d roporlted os needing drainage 8040 | 40T11| 53821 | 72010 | 3404z 4580 | 45515 | 17, i { ggl i
12 rainago on Ve -acros. . 2,307 5601 | 1,079 13,501 1,488 28,000} 11,139 9171 3,794
13 Prainage and clearing. .. ...aeres. . 26,333 34,510 51,342 58,428 | 33,456 ( 19,841 34,376 16,360 | 19,698
. B |
5 |
Noway- | 08k | ggenna, | 088 | 008D | ocoaniy | Ottawa, | R0Scomy Sagk oy gra
go. langd. maw. | agon, i mon. | naw,
- !
1| Number ofall farms in the county.......ooooii 2,836 4,085 | 2,357 1,281 017 | 2,310 \ 4,208 267 ’ 5,143 4,159
9 | Farms reporting lund having drainuge. . .. 681 1,757 188 18 30 202 1,738 13 1,634 1,659
3 | Farms reporting land needing drainage. .. 1,000 1,646 43 575 1 93| 885 125 1: 221 1135
4 | Farms in drainage and levee distriots...oov oo 250 301 22 [ PP 63 | 411 8 924 '553
i

LAND AND FARM AREA. ' | |
I 1
853,120 | 369,980 | 361,600 : 844,820 520,020 | 454,400

acres..| 544,640 | 567,040 | 347,520 | 371,200
80,170 | 259,130 | 308,872 | 51,349 | 429,640 | 305,921

5 A{)pmxinmtolmld arca of the co, B44,640 | 507,040 ) 241,820 ) 3L 200
..aeres.. , 0 3 3 )

6 | Allland in farms

7 Improved land in farm L acres..| 167,560 | 340,567 | 150,118 | 07,052 25,025 | 147,382 | 238, 248 | 10,419 317:270 311,401
5 woodland in farms. ... . . lmores..| 87,853 | 56,840 | 48,347 | 72,005 | 44,433 | 42,884 | 20,448 31,115 | 53,335 | 46,012
1 QOther unimproved land fnfarms..o.....oooeiii acres,.| 61,079 05,611 | 32,565 | 26,416 | 10,712 68,8064 | 41,178 9,815{ 59,044 37,518

10 | Farm land roported as provided with drainsge

) | 25,834 | 66,7411 5,176 2,1771 510 7,354f 71,682 586 | 00,120 | 126,975
11 | Farm land reported as needing drainage ‘

34215 | 38,074 773 | 3205 8,002 3l 17,000 | 32,048 | 48,759 | 31,810
123 2 7057 | 2,011

L
s

12 Prajnagoe only .. 5,895 | 10,078 585 : A 19,853
13 rainage and o 3 A 2, 8 , , 037 X
Drai {cl 28,220 18,996 188 | 32,202 ‘[ 2,085 | 27,246 “\ 10,042 | 30,037 | 28,806 22,014
st. : Shiawas- Van ’4 Wash- ; - All other ,
Toseph, Sanilac. | ™ gda. Tuscols. | ppren. { tenaw. | Wayne. Wexford.| ooontiest '
£ 1 Number of all farns in the Cotmnby .o venieeneroiiiiiinraaeees 2,438 5,112 3,850 4,658 4,602 | 3,650 3,858 1,583 12,418
2 | I'arms reporting land having drainage.. 108 2,148 2,101 2,467 |, 872 ¢ 1,210 2,378 37 252
3 | Farms reporting land needing drainage. 161 1,242 1,555 1,079 594 954 1,038 511 2,171
4 | Farms in drainage and leves disteiets....oooieiiiiiiiinae e .o 729 746 871 238 ! 237 742 21 21
LAND AND FARM AREA, ;
i
10 3 ¢ 1 area 0f the county.con o vaeeoiinananes acres..| 321,820 | 624,640 | 356,480 | 529,280 394,880 | 450,560 | 306,800 | 369,280 8, §73, 600
g ﬁ{’ﬂi53#1“1‘1‘}‘}&1‘1‘32‘....f‘...., ......... Voo Cacres..| 202,038 | 540,830 [ 320,616 445760 | 3aj080 | 421,711 | 262,204 | 146,712 1,314, 855
7 Tmproved land in farms. ..o ..a0res. . Zgg, ﬁgl 423, 323 235,;&13(13 335, 519 228, g{l)g ! aig,;ég 2;3, 3432 : gg, Aligg 23{59, 3(1)17)
8 Woodland in farms. ... ..oeoeenen ..acres.. ., X i , A 85,
3 Other animproved land in favms es..| 03536 | 65,876 | 35,019 | 65,828 | 34,768 56,177 | 18,518 | 29,135 250,52
A y rped g provided with draing 10 s aaienne acres. . 4,810 | 108,750 | 109,115 | 128,591 22,476 i 67,819 | 108,078 . 738 4, 509
10 Fcm Jund “:p(:l-tvf«ﬁ s Rhg(‘l}g(r(«1}:ni11}x oL aBe . 3543 (- 37,024 | d0j4id X 10103 | 23,636 | 80,908 | 17,636 95,700
11 | Farm land roported as g g :
12 Drainage only.. 1,896 9,106 25,794 20,313 3,954 13,271 A 504 8,017
13 Iyeninage m,(f'(q 1,647 28,128 14,620 39,208 10, 239 10,365 10,940 17,132 87,602

1 No drainage on farms reported in Luce County.
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couste Tasus IT.~OPERATING DRAINAGE ENTERPRISES: 1920.

1

{

2
3
4
5
f

Maximum completed in any enterprise .

i Allegan. | Arenac. | Barry. Bay. | Berrien, | Branch. | Calhoun.| Cass,
T LAND AREA. :
Approximate land area of the state ot COUNLY .o veevannennns ...-acres... 36, 787,200 {| 533,120 | 230,360 355,840 | 283,520 | 364,160 | 318,080 448,520 | 315,520

. i i LLBTPTISES .o e v meevvamaenvnneaenn aores... 9,729,171 || 312,015 | 143,734 | 143,508 | 241,501 | 122,877 | 148,460 | 252,307 [ 64,027

Al lturxx;%r‘r])l\ggell;‘émg drainge eOTT S ores.. 7182352 || 208,843 | 168,386 | 116,347 160%748 97,743 | 77,102 | 11,5701 de'870
Ter cent of all improved land infarms...c.ooeieiieiinnaaadd 55. 6 91.3 BO. 1 47.3 5.7 37.2 3.8 63.5 20. 4
Timher and cut-overiand....ocoiaiiiiiiiiioniiiiaiiaen acres..; 2,105,562 14,072 | 85,348 16,729 79, 740 1,003 7,449 36, 550 5,074
Other unimproved land. . fderenrenaesnnenen eeeeeen a0res. - E 5T 7 18 | PN PP 10,432 5 24,041 63,900 24,277 14,088

. Swampy or suibject to overflow, in entorprises........ooeeaaeas acres... 1,020,207 6,324 17,893 10,410 . ...... .- 225 322 38,350 3,213

| Sffeting a loss Lr erops from dofective drainag neres..| 692,224 33z | alost | 10,290 )7 TTI 084 ... 22, 25,555 ..., T

| ASSASSO AOTBAZD .« « e e v s eresomensnmniooseannmsssnmsmnssnssosesas 16,760,478 | 496,950 | 140,204 | 180,013 | 274,000 | 135,087 | 157,271 | 328,377 | 78,019
Excess over sll fand fn operating enterprises. ... .acres..i 6,087,307 || 184,044 5, 560 46, 4 32, 508 12,210 , 70, 980 18,902

" Open ditches: DRAINAGE WORES, -

S OmPIOtOar e reae e e i ennaeenenn .miles..| 16,023.8 |  465.6 203.2 116.4 425.9 217, 7 257, 4 245.0 8.0
Addftion.al under construction.. miles. . 118.4 0.9 (1 T A P T P [ P PP 2.8
Maximum completed in any ant . 75.0 10.0 10.1 13.7 11,4 4.4 7.4 14.6 10.1
Maximurn width at bottom of diteh 2. .. ... feet 70 40 30 22 60 10 18 16 30
Maximnm of average depths of outlet ditches . 13.0 9.0 7.0 8.5 1.1 10,0 9.5 10.0 ¢.0

| Moan depth of branch ditehes?.......oooooiiiein cerraeens feot.. 4.3 4.1 4.0 4.0 4.2 8.5 3.2 5.0 3.0

Tile drains: '
Comploted. oo uiiinmvinuannaianan 2,173.9 13.2 44.3 L1 74.4 100.6 47,4 2.8
Additional nnder construction ... 8. [1).3 0.1 ... JR DA DU PO TP [T,

Muximan size of tile2........ J P inches..
Accessory ievees and dikes: .
TR T S L TCLTTIPPIPIPPPRPRPPPRIPEI miles. .
Additional under construction....o..ooooiiiiiiis ..miles. .
Pumping plants:
Engine capacity....coeveeien e eeneemratrannaan horsepower. .
Pump capacelty....... “es _gallons per minute. .
Area 5erved DY PUIMPS. covneii i aviiaisae e ieeaan acres. - .
Area drained by open ditches only 2., ... ool acres..| 8,541,556 || 301,173 | 142,614 | 119,120 | 237,501 93, 862 0, O 1
T.ength of these ditches. ... miles..|. 14,725.0 di5.4{ ozl 1005 | T 4brof 1bs.0 et 22265?3 00’;?‘%
Average length Poracre. .o cocovviiiinianaiaeniiiiennn fest.. 9.1 7.8 7.5 4.5 9.4 10. 12.3 4, c.: B
Area having open ditches and 1evees®......oevriouereioenee80T88.0 32,000 Hoeieuiiinfoiiiiiefiraer e e aeae -
Langth of thege dileltes. ... covivnrinnauiuniiimncenneenaee JIBS L 08,0 {l.ieiii i [
Average length YH acre B 1 S T
Longth of accessory 1ovees. ..o veeeiinneaiiineeneeeeeecailes 0 3801 (Lo e e
Area drained by tile only 2..o oo ivaiiniiiiiiiii el
Length of thesetile__..... i 15.’5%?3
Avearage length POracro. . ..ciieeriaiiiiaenaniaaenanss i 18.3
Area drained hy open ditchesand tile= . .. . ...l s -ACTES 7,101 | 9 8§
Length of thes% arains...........- i 3,62()2. 2 Jx ’23641 1’%.22 1051(2)19 K 808 1331323
Average lenglh Per acTe.ooeenn il 13.4 | 16.4 11.3 14.2 7.9 17.8
. DEVEBELOPMENT OF LAND. |
Tmproved Jand in operating enterprises, 1920, ; 2 1 5 50, 74
Implmvcd land pri(ir to drainage L Zi(B;: %g 4 gg; ggg 1%‘8? ;;Z }Xg' ;,&{g g‘lzl ;gf gg';% 10‘;, g;? 343‘ 2;1‘?
nerease sinee drainage 62 678 10] 411 55 823 12:45r 301 i 38, 8¢ ) 217 y
Por Gt notonse 1 of Ao s R T T A TR A B i
, : . X 4.3 20,7 7.4 13.9 16,8628 3.
Timber and cut-over lond, 1920........... ..., P " g ) .
Timber and eut-over land prior to drainage. %’ égg’ 3?5, | Eg’ Iég 7?’ 3’4(,; o008 7,440 ) 30,550 5,074
Decrease SICe ArANaEe. . ..vere.ereren.. £ 6137651 1 o 430 9,89 23,120 | 86,607 | 185,848 | 12,743
Per cent 0f deCTOSe. v\ v enmennenerreasennsanrnnnnnes 8 by z(; ”‘ig“'g Hff)gdz;,, 2("};}58 18, (’;98 5,069
or cent e . . . . . &0. 60.2
Qther unimproved lond, 1920... .. ..o o J 351, % 34 .
Other unimi)roved lahd prior to drainage. K g;’é’ é% 18, 3‘}2 LO13 | 24,0411 63,000 | 24,297 | 14,083
Decrease since drainage. ..........,- 522 088 10T 29’ a0 5 §(]l 38, 46 73,023 04,7721 14,873
Terecent of deerease........ooiiiiiiiii i Theg 9@355 ‘1'1‘]? 14.’3;2‘5) 9,114 40, 106 760
Swampy or subject to overflow, 1920 ..., ..., .acres j 1,020, 207 ‘ 6, 324 17, 803 10 ) ) ‘ . r 125 B 2. b 5.3
Swampy or subjeet to overflow prior to drainage acres. | 41763005 1| ohs Y p410 1. 224 3221 88,850 3,213
or st | g -cres..| 4,763,006 1) 05,240 | 36,400 | 58,862 |7 '0,640 | 18,542 | 5 , .
DeCTease inee dralhago. - v e .o cueernnnn.... ‘ 5 ot ¢ ’ ) i 68,644 | 84,606 | 18,737
Percent of deerease..........iiiiiiiiiii i, '(.mres.,i b 74“3730(9) ‘ dgéglg 18%80?3 48@352 ot iy 58, 122 40,34 13, 524
CAPITAL INVESTED AND GOST PER ACRE. f l : = L % .4 b, 50.8
Total vapital invested in and required for completion of operating ‘\/ (
enterprises........ Seeitemesieraan et iiaeeeaeabaaas dollars..| 25,048,980 | 416,121 | 475,212 | 108,350 | & - 5,5
Capital irivestod in thiese euterprises to Doc. 41, 1919 dollars. | 20,683,715 | 414401 | 073013 | 107700 | o000l | ipei0 | Lipial| d2Loil) 158,793
Additionsl capital required to complete these onterprises. dollars " 865 265 1660 ! , 600,910 ! 315,540 | 515,041 | 421,011 | 150, 203
Average cost per acre when completed ............... dollars. .| .57 | ’16:;3 2-’525;’? 15?& """ o D 2 RRARAF T U AR R, 60O
. ) ) Y ) " : 00 -9 3,48 1,67 2.48
Enterprises construeting open ditehesonly.... .. ... ... ars ! 36 0Q7 e ! )
e cost po 3o R SRt t}g{ig;-;-- 19,041‘,1432 | 386087 | T3 UL (20,104 | 488,200 206,521 | 230,883 | 267,842 | 148, 663
Enterprises construeting open ditches and levees........ -.-dollars 176,284 | L8 582 L0 2.06 2381 2. 64 f1 2.46
Average cost per acre when completed.............. “dollars "Sh1g | 7,984 ' )
Enterprises constructing tile drains only. . .. o dolars. | 2 gqi;&bé% ! 7,08 DU
. Average eost per uere when completed...... Cldollars. | TR i 124, 064 Y
Enterprises constructing open ditches and tile drains ...dollars. .| 3 54<1"14r : 5§, 4 1.74
Average cost per aere when completed................... dollars. | S e ) 144,010 o 5!‘54
: CROPS. i ! 4,20 % 62
] ! .
Imp‘r‘q;'e«ltlaml in outulrprises rc(;lmrtiug—— i '\
heat as principal erop on drained land. ... ............ Heres 3 | :
Corrt as prineipal erop on drained land... ... 010100 ;8{22 %’ 9'2)?’ ?,?z? oy 850 6,252 | 180,824
Sugar heets g [n‘inci‘ml erop on drained land. . “lacres. | 1) ‘{43’ 880 | 212,624 70,804 Y746 {11101
Teas and beans (dried) as principal erops on dmined fnd.. neres. | 614 1o | .
Hay as prinefpal crop oo drained lond...._._ .. ' aeros.. 4)} 3 }42 o
Vegetables as principal erop on drained land 2;2' o
Potatoes as principal crop on drained Jand. . ... 119 84?
Oats as principal crop on drained Iand. .. . 19,90) ‘
Rye as prineipal crop on drained land........ 0,032 ]
Other crops as principal ones on drained Jand. . 3-{' 519
Not reporting principal erop on drained land... 01’ Sg—;
)
|

! Office estimate; reported figures exceed improved acrea

2 When works under construction have hee:
1 9 1 co!
¥ Additional area reported under “open dil;chl(gp(l);tl‘:fl."’

ge in all farms in the county as determined by the census of agriculture

4 The reported figures have been reduced by the same acroagoe as the improved land, 1920
, .

8 Per cent not shown when more than 1,000
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County Tanre II.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued. :

S ST taN =

—_

- 3 -
Clg%?fy Ll;ivgl.)e- Clare. | Clinton. | Eaton. | Genesee.| Gladwin.| Gratiot. :g;{]:
LAND AREA. .
Approximate land ares of the county.............o. L acres..| 464,000 |1,006,720 | 372,480 | 305,440 | 305,440 | 419,200 | 832,160 | 370,560 | 882,080
Allland in operating drainage enferprises... coooooooioiaaa... acres..| 92,483 15,424 | 21,164 | 272,700 347,032 | 188,943 124; 029 | 324,068 | 197,849
Tmproved Jand. ool 13,015 | 5,508 13,215 | 157,200 | 261,980 | 136143 | 68187 | 249338 | 185,306
ot Sak SOV T e S g5 | obn| 70| sdd| son| mounl sun| | o8
Other unimproved land. T eres )L " ’d ........ SO R AN 80’440 ..... S,'MS 52’ gg? 55' 847. - 7?’ 631 g; ggg
Swampy or subject to overflow, in enlerprises................. acIes. . 4,021 6,750 7, 64
Suﬂenr;l 6 loss ol crops from defectivo drainage. acres "800 1..... e é: 852 gg; gig i’i; gg‘% %g; gg} %g’ gg% %g' iﬁ g:ggg
Assessed acreage.........o....... seenanonian B e 15,424 | 21,164 | 818623 | 940,278 | 815,400 | 1240534 | 703 8508 | 204,300
Exceess over all land in operating enterprises. . acres..] 3,920 |..... .. ... .... 545,914 | 602,246 | 126,457 ' 505 468: 830 , 511
open dite}l?ml DRAINAGE WORKS, ;
ompleled. .. ..o miles. . 15.7 4! 5 5 X 708, 5 74.
AddRional under construction . . ! 3.0 567 1.5 343_2 2.4 et W 141
Maximum completed in any enterprisc.. sl 87T g0 7.5
Maximum width at bottom of diteh?....... 30 10 60 30
Maximum of average depths of outlet ditches! 8.0 6.7 i2.1 6.5
Mean depth of branch ditches 1..... 4.5 4.9 4.8 3.8
Tile ((}min.lq:t . ' '
tompleted. ........ 173,
ﬁdd.tional undci' GLO islruction. - 1039 ...... 09 174.? --------- S
eximum completed in any e L midles. oo 00 T8 w1l e T 0T ) 5.5
Maximum size of.tile1...... e et et eearan .. 322 Ulg 42§ 2%

Accessory levees and dikes:
Completed.
Additional under construction. ..o il

Pumping plants: )
Engme eapacily . ..o horsepower..
Pump capacity...... .gallons per minuta. .

Aren’served DY PUIMDS. oo e e QCTCS. .|, ..
Area drained by open ditchesonly 1.l acres.. 15,424 | 18,607 | ov5,436 | 204,285 | 124,607 | 1 008 | 05,304
Length of these ditches. .. ... ‘miles. 15.7 58, 488.6 52,0 | ntos| aan| Cdiea| 1oL
Average length per acre 5.4 10.9 1.4 6.7 11.4 9. 12.5 5.6

Area hwving open-ditches and levees ... ...
Length of these ditches........ ..
Average length per acre..

Tiength of ReCessory 18vees. .. .ot

Peas and beans (dried) as prineipal erops on drained
Hay as prineipal erop on drained land
Vegelables as lmnci al erop on drained land
Potatoes as principal erop on drained land

Qats as principal crop on drained land....
Rye as principal crop on drained land. ........
Other crops as principal ones on drained land.
Not reporting principal erop on drained land..............

land.

L When works under eonstruetion have been comploted.

2 Per cent not shown when more than 1,000,

Aveg deained by tile only Lo 019 11,083 14,116 | 15,420 59 2,830 | 33,863
Length of these tile.”_.... . 2.3 40.5 123.0 51,4 0.6 127.3 28,
Average length peracre. .. ...ooouviiiiironiaaiae i 13.2 10.4 46.0 19,7 237.5 15.3
Area drained by open ditches and tilet 1,638 36,240 38,631 | - 48,016 595 12,141 | 68,682
Length of these drains. .. 6, 114. 130.6 123.3 1. 110, 147.9
Averago length peraere................... 19.7 16,7 19.1 18.3 10.6 48.0 11.4
DEVELOPMENT OF LAND,
Improved land in operating enterprises, 1920.................. aer 5,608 | 13,215 187,260 | 261,080 | 136,149 | 68,182 949,338 | 185,306
Improved land prior to drainage. .......... 1,827 7,520 26 622 | 30,025 35,082 ..eenuoaas 95, 427
Increase since drainage. . 3,681 5,605 ( 187,001 | 261,367 | 06,224 | 32,200 249,338 89,030
Per cent of inerease?. .. 201, 6 4. FRUUSO A 2410 80.5 . ...oiomnn 94,2
Por cent inerease is of all improved land in farms, 3.5 8.7 67.8 99.0 33.0 44,1 89.2 3.8
Timber and cut-over land, 1020 . 9,916 7,9 85,440 85,043 1 52,443 | 55,847 75, 631 6,880
Timber and cub-over land prior to drainage 13,607 | 13,044 | 272,174 | 346,218 | 148,432 | 88,047 | . 324,060 | 19,371
Decrease sinnee drainage.. . . 3,681 5,695 | 18,73¢ | 261,175 | 05,980 | 32,200 | 249,338 | 12,482
Per cent of decrease 27.1 41.7 68.6 5.4 64,7 36.6 76.7 64.4
Qther unimproved land, 1920, ... oo o o BIOS. e i e aae
Other unimproved land prior to drainage.... .. 267 192
Decroase since drainago............ .. ... ..a0Tes. 267 192
Percont of decrease. ... ... i 100.0 100.0 g
Swampy or subject to overflow, 1020, ... ... 28,048 41,544 | 24,061 | 23,302 28,147 3,850
Swampy or subject to vverflow prior to drainuge L.ACTRS. . 101,387 | 103,745 | 101,758 | 31,766 | 289,200 | 82,164
Decrense sinee drainage.... ........... ...l ,.ae1es. . 72,430 62,201 | 77,607 8,461 | 261,062 | 78,208
Poreent of deereast. ... . im e eaans 7.4 60.0 76.4 26.6 90. 3 95.2
CAPITAL INVESTED AND COST PER ACRE.
Total capital invested in and required for completion of operating .
entorprises. . -..... e et a ez e e caasraanas dollars. . 36,731 | 66,261 | 1,026,932 | 1,005,948 | 705,917 | 308,320 | 1,506,847 | 587,573
Capital invested in these enterprises to Dec, 31, 1919. dollars 36,781 66,261 | 1,026,932 | 1,058,088 | 704,672 | 366,320 | 1,506,847 | 587,578
Additional capital required to complete these enterprises.dollars..! 400 | .oooiocfociiiai i iiiann.s 7,310 L2245 | e -
Average cost per acre when completed............... dollars. . 2,388 3.13 3.7 3.07 3.74 2.95 4.64 2,97
i |
Tngorprises constructing open ditehesonly .................. dollars. . 36,731 | 54,626 | 750,416 | 604,811 | 202,735 | 362,051 | 1,056,206 | 107,808
Avorage cost per aere when completed. . . .dollars. . 2,38 2,94 3.37 2,06 2.35 2,03 3.4 208
Enterprises constructing open ditebes and levees cdollars. .. oo i e
Average cost per aere when completed. .. Sdollars. oL .. Cereseies
Enterprises constructing tile drains only. dollars. 3,880 6,380 [ 187,730 | 148,707 020 | 243,043 | 162,78
Average cost per acre when completed.... ... .dolla 4,23 6, 02 13.30 9.64 15.75 | 8588 1 ° 4.8
Enterprises construeting open ditches and drains .dollar 7,746 | 201,136 273,407 | 204,475 3,340 208,508 i 226,420
Average cost per aere when completed. .. ..., ...dollars. .| ... 4.73 5. 55 7.08 5.41 5.61 - 1717 3.30
CROPS. i
. Improved land in enterprises reporting— _ i
Wheat as prineipat erop on drained land.................. aCres. .. ..., 2,020 | ..oaeln 77,122 261,250 1 123,875 |ooiiiiiii i 184,469
Corn as prineipal erop on drained land....... aeres . 618 BT
Bugar beets as principal erop on drained land. . 108, 482




-
12 DRAINAGE—MICHIGAN. |

. Counrty Tapoe IX,—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
Huron. |Ingham,| Ionia. | Josco. | Isabella. | Jackson. ngg’.’“" Kent. | Lapeer.
LAND AREA.
1 | Approximate land aree of the connty......ooovveiiinnnninins acres..| 546,560 | 863,020 | 370,560 | 364,800 | 366,080 | 452,480 | 850,680 | 560,400 | 428,240
in 1NN 2 1 11T O acres..| 430,219 | 222,114 | 286,153 31,9741 307,024 76,139 79,611 | 145,370 | 238,235
K Al ‘1‘1%%3&%8"?&‘%&“.5 drainege enterprises.----w0 . “acres..| 1367.004 | YT7.028 | 228,743 | 14,348 | 1201,061 | 61,747 | 61,320 | 143,084 | 168 308
4 Por cent of all improved land In farms. ... .. ooooiiiiiiiiaaaonn 3.3 4.6 §5.8 28,9 84.9 20.9 24,7 40.0 51,7
5 Timber and cut-overland..........oovoiviianaaiss LBCIeS. . 72,205 9,505 43,188 14,731 } 105,963 4,273 10, 653 55 60, 838
6 Other unimproved land............. [ R L:T0 U T RO 34,281 14,222 | 2,805 (..venniaen 10,119 7,629 2,281 280
‘ h
7 ! swampy ot subject to overflow, in enter, PASOS. « ieereemereaianaan acres. . 5,830 33,920 28,618 13,450 83,805 9,437 5,715 1,572 25,258
3 S5 'O defeclive dreinage. . . 33,701 28, 618 5,070 | 22,200 9,381 5,208 139 92 480
8 As\lslfe%rs%dg nac:g;:;g f orops from defective dreine ge- 604'830 | 807.072 | 44,444 | 319,071 82,190 | 107,431 | 250,807 | 36038
10 Txcess over all land in operating enterprises 472,725 | 20,019 | 11,470 | 12,047 6,061 | 27,010 | 105,027 | 126,803
DRAINAGE WORKS,
itohes:
11 op B(I?‘lro(}n ole%%d.. ............. e ey miles. . 6511 322.1 243, 4 372.2
S 12 AddRional under construction. ..., ..ot Ceeeeewanas mailes. . I PO RO 71
13 Maximum completed in any enferprisa. ...miles.. 17.6 1.4 13.7 10.1
14 Maximum width at bottom of ditahi . _........ooviiiiiiini {eot.. 35 25 30 £0
15 Maximum of aversge depths of outlet ditches®. ...feet. 4 8.0 10.0 9.0 10,0
16 Mean depth of branch ditehes ... ...oiiviiiii et .o feet. . 5.1 4.2 4.5 0l
Tile draing: . )
17 Completed................ v amcmeaemaaeaarmaes s iayae 20,2
18 Additional under construction........... . 0.2
19 Maximum completed in any enterprise. .. . 1.6
20 Maximum size of tile®..... R 16
Accegsory levees and dikes:
21 CompPIotBa. et et
22 Additional under construetion. ... ..ol
Pampin plants:
23 Tngne capacity . .o oveeae il horsepower. .
24 Pump eapacity.---. ..gollons per minute.
25 Aren served DY PUMIPS . ev v iemcamniecceemaaacnmciananan 'es. - e - . ceeen .
26 | Avea drained by open ditches only 2 430,210 | 160,423 | 221,038 31,214 | 135,417 57,371 73,064 | 128,721 | 924,100
27 | “"“Fangth of thes Qitohes. ... .- e ohe.5 |  243.8| 2044 S1.0| 1873 b4 | ‘ibew| " 180.0 | “sha.
28 verage length peracre............. 8.1 \ 4.9 5.2 6.4 8.7 9.8 7.4 8.5
29 | Area having open ditches ond levees2............... . . s . cee vemreefiane s P B
30 Fength of these ditches....... cenee .
31 Average length peracre...........o.cooennes ...
32 Length of accessory levees........oooovviiiiininn . . . N
393 | Area drained by tlleonly #...vooevniicitn 13,970 32,346 38,218 3,408 320 2,031 3,165
34 Length of these tile........ . 96, 6 5.7 146.8 5.3 0.2 8.9 12.4
36 Average length per acre....... . - 36,5 12,4 [avnns . 20.3 8.0 a3 1.8 20,7
36 | Area drained by open ditches and tile 2... ; . 47,921 32,769 760 | 133,389 15,270 6,127 14,018 10,970
; . 37 Lengih of these drains. ......... 136.3 62.1 1.3 282.7 22,9 16,1 36,1 és‘ 1
i 38 verage lengih por acre. ..o eaeeann 16,1 10,0 9.0 11.2 7.9 13.9 13.6 12,1

DEVELOPMENT OF LAND,

39 | Improved land in eperating enterprises, 1920. 1357,924 | 177,928 | 228,743 14,348 | 1201, 081 61,747 61,320 | 143,084 | 168,308

40 | Improved land prior to drainage...... - T N 132,017 | 142,179 9,303 | 3158,351 51,070 25,473 | 127,606 16,484
41 Increase sineo drainage.. ... i 357,024 45,911 86, 664 4, Y8b 47 ' 710 10,677 36, 856 15,488 { 151,824
42 Per cent of inerease...... eeeaeeeaaeaasd JET O P PN 34,8 60. 9 53.2 311 20,8 140.8 12.1 921, 0
43 Por cent increase is of all improved land in far . 83.3 19.3 32.5 10.0 22,5 3.6 145 4.4 52,0
44 | Timber and cut-over land, 1920............. reeeieneaaaamanaaan . 72,295 9,905 43,188 14,731 | 105,963 4,273 10, 663 b5 69, 638
45 | Timber and cut-ovor land prior to drainage........... 430,219 27,001 j 129,762 18,672 | 168,673 8,029 |- 15,661 65 | 220,904
46 Doorease sinee Arninagt. .o coveveeevieeaneiierens 357,024 | 17,098 |  BG, 504 3,041 47,710 3,756 50081.......... 151, 266
47 Per cent of deCreass. ....ovevvieiieneniei.an 83.2 3.8 66,7 21.1 3L0 40,8 82,0 |eveeninnne 68,6

48 | Other unimproved land, 1820........... 34,281 14,222 2,895 10,119 7,629 2,231 289
49 | Other unimprovod land prior to drainag (3,096 14,222 3,938 17,040 38,377 17,719 847
50 Decrease since drainage. . 28,815 fo..vnennn. 1,044 6,921 30,848 15,488 558
51 Per cent of decrease. ......... -3 2 O N 26,5 {.. .. 40.6 0. 4 . 65.9
52 | Bwaiupy or subject to overflow, 1920......... ..ol S, . 5,939 33, 929 28,618 13, 460 63, 895 9,487 5,715 1,572 25,258
63 | Swampy or subjeet to ovorflow prior to drainage. . .............. acres..| 335, 752 66,544 | 114,186 19,179 { 126,126 17,077 35,867 ( 20,711 [ 124,866
54 Dacrease since drainffe. . .ouee s iieraaeniiiiieaiiicnaen aores..| 320,813 32, 615 85,578 5,729 62,231 7,040 30,142 | 19,139 09,108
55 Porcont of decrense. ..o cveiiiiiiii cavee 08,2 19,0 74.9 2.9 49.3 44,7 84.1 92,4 0T
CAPITAL INVESTED AND COST PER ACRE.

56 | Total capital invested in and roquired for completion of oporating R

L P OO i dollars..| 1,211,074 | 875,515 | 539,850 05,428 + 786,943 | 115,338 | 178,008 | 271,543 | 573,742
57 Capital invested in these enterprises to Dec. 31, 1919.. dollars..| 1,180,924 | 875,515 + 630,850 65,428 | 785,043 | 115,338 ) 107,351 | 241,543 ] 556,317
58 Additional eapital recquired fo complete theso enterprises. .dollars. . 39 Ui U N BUUUII DU FPURPOR PO 10, 747 30,000 7,425
59 Average cost per acre when completed....... ... -.dollars. . 2,82 1,80 2.05 2. 56 1.51 2,24 1,87 2,41
/0 | Bnterprises constructing open ditches only. dollars..| 1,211,974 336, 700 52,604 | 163,750 84,201 | 155,330 | 204,778 | 521,372
61 Average cost per acre when completed. . 2,82 1,52 1.60 L2 1,47 2.13 1,50 b33
62 | Buterprises constructing open ditches and 1
63 Average cost por acre when completed ..

. 61} Enterprises construeting tile drains only.. £ 44 | 102,873 |.......... 197, 453 9, 447 604 34,047 18, 455
65 Avorage cost per acre whon completed. . ¥ T S 3T b, 6,17 2.70 1.80 13,28 B3
66 | Interprises constructing open ditehes and t E . 1001y 577 12,734 1 424,740 21,690 22,164 31,818 33,016
67 Average cost por acre when completerd. ... ... .. .. O 3.07 16.76 3,18 1.42 3.62 2,27 3.0

CROPS.
Improved land in enterprises reporting—

68 Wheat as principal crop on drained land. _aeres. . 10,411 1,440 ool e eaian, 1,890, 1T ST 168, 308
60 Corn as principal erop on drained land. . ... .80TeS. | . 166,006 | 227,303 48,418 89,085 | 188,280 ).........
70 Sugar beets as prineipal crop on drained land........ ..., ) ! '
71 Peas and beans (dried) as priue}‘}ml CTOPS O ¢
72 ITay as principal erop on drained land. .. ...
73 Vegetables as prineipa) erop on drained land
74 Potatoes ag pringipal crop on drained land
75 Oats as principal erop on drained land. .
70 Rye as principal crop on drained land......
77 Other crops as principal ones on drained lan
78 Not reporting principal crop on drained land...........

1 Office estimate; reported figures exceed improved acreage in all farms in the county as determs h i

2 When works under construction have beon%omploted. ¢ © v tis determined by tho census of agriculture.

3 The reported figures have been reduced by the same acreage as the improved land, 1920,
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County TasrLe IL—OPERATING DRAINAGE ENTERPRISES : 1920—Continued.

LAND AREA.
Approximate land area of the county.......................o. . acres..
All land in operating drainage enterprises....................._. 0CIes. .
Improvedland.........._.....l........ ..ACcIes. .
Per cent of all improved land infarms.........................
Timber and cut-over land..... . . . .DCICS. .
Other unimproved land............. P, ACIOS. .{. ... .cu. .

Swumfy or subject to overflow, in enterprises..................

Suffering & loss of crops from defective drainage. .

Assessed a0rBaEe. . .. ...
Excess over all land in operating enterprises

DRAINAGE WORKS,

Open ditches:
Comploted. ...oovivinnniiiiiiiiese i [ miles. .
Additional under construction........... .miles..
aximum completed in any enterprise...... .miles.
Maximum width at bottom of diteh 2. . _......_. ... Jeet..
Maximum of average depths of outlet ditehes 2..........._... foet. .
Meen depth of branch ditches 2 feet. .

Tile drains;

t;

Lngine capacity horsepower. .
Pump capacity....... . .gallons per minute. .
Area served DY PUIPS...oeenreiiiii i iiiiaaa e Ceneeeees aCres. .

Ares drained by open ditchesonly 2...... ... ool acres. .
Length of these ditches.... .miles. .
Average length peracre........coviiriiiiiiiiininnn.. feet. .

Area having open ditches and levess 2. ... voiiiieiiuiaannn... acres. -
Length of these ditches. . .

Average tength per a e ...

Length of accessory levees. . miles. .

Aren drained by tile only 2
Length of these tile....
Average length per

Area drained by open ditches and tile 2 .
Length of these drains... .
Average lengthiperacre................ e tameaeeraann feot. .

=)
I~
=
Neo

-
B hm oW
= P SRR P

=

p
cowo-3

Lt

DEVELOFPMENT OF LAND.,

Improved land in operating enterprises, 1920
Improved land prior to drainage
Increase since dralnage..
Peor cont of increased.

Peor cent increase is o.

Timber and cut-over land, 1820
Timber and eut-over land prior to drainage.. ..acres.
Decrease since drainage................ ..acres.,
Porcent 0f de0reBSe. ... veeuerisiieaiearreriarsiesiaranrnann .

MR

QOther unimproved land, 1920 [ Us) - T PR,

Qther unimproved land prio:
Decrenss since drainage
Por cont 0f eCrense.cu.u et ciiie i i aie i aa i ataieananaen

‘Swampy or subject to overflow, 1020.............

Swampy or subject to overflow prior to drainage.
Docrease since drainage...........ocoooooo

Per cent of decrease........ teenenvsresmerenans Cereeereeriianen .

CAPITAL INVESTED AND COST PER ACRE,
Total capitsl invested in and required for completion of operating

ONterPrisesS..vcveesnenss eeraveesaseraerritssatarisnenanaian dollars. .
Cz&)itu.l invested in these enterprises to Dec. 31, 1010....... dollars, .
Additional capital required to complete these enterprises..dollars. .

Average cost per acre when completed........ .. ... dollars. .
Enterprises construoting open ditchesonly.............. voa-oodollars, .

Average cost per acre when comploted. ....

....dollars.
Enterprises constructing open ditches and levees. .

Averago cost per aore when completed. ... . .
Enterprises constructing tile drains only... ..dollars. .
Average cost per aore when completed......... ..dollars. .
Enterprises constructing open ditehes and tile drains..........dollars..
Average cost per acre when completed. . ... verereneeeeaan dollars, .
CROPS.
Improved land in enterprises reporting-—
Whest as prineipal crop ondrainedland.............. ... acres. .
Corn as principal orop on drained land......... . JACTeS. .

Sugar beets as principal crop on drained land aclres. .
Pens and beans %dried) ag prineipal erops on drained land...acres..

Hay as principsl crop on drained land . ....... P cene R/CTOS.
Vegetables as principal crop on drained land... .aeres. .
Potatoes ag principal crop on drained land......: .aeres. .
Oats as principal crop on drained land. .......... LBCrES. .
Rye as principal crop on drained land. ......... . .aeres. .
Other crops as principal ones on drained land... .a0res
Not reporting principal crop on drained land..... PN 1.1 - J

1 Office estimate; reported figures exceed improved acreage in all farms in $he county as determined by the census of agriculture,

1 When works under construction have been compieted.
1 Per cent not shown when more than 1,000,



14  DRAINAGE—MICHIGAN.
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j Kgésgf'e' Newaygo.| Oakland.] Oceana. | Oscecla. | Ottawa. R(l’gg‘l’;“' Saginaw, | St. Clair.
LAND AREA,
g, 1 | Approximate land area of the county......covmmmaiiiiianaan o acres..{ 322,500 | 544,640 | 567,040 | 347,520 | 369,280 | 361,600 | 344,320 629,920 454,400
i 2 | Allland in operating drainage enterprises. ...e.eovevoiiaiiaais. aeres..| 85,910 | 116,695 | 170, 541 84, 587 48,820 | 252,028 8,360 | 444,570 | 104, g2:
. 3 Impmve% T Cacres..| 7r4ly-| Teijess | 1320181 | 37,136 | 331214 |1 215456 '820 | 1300,819 | 142! '?03
| 4 Per cent of all improved land in farms ..oo.vvevoieniioiiii iy 48.5 3. 8 24.7 22.51 90.4 7.9 94. 8 45.8
5 ‘Timber ﬂind cut—ogelr adnd ........... . .DOTeS. . 8’§§8 385,437 ( 47,410 47, geg 15,615 37,472 2, 436 143,751 52,120
6 " Otherunimprovedland..........coooveiiiiinaipezes. ] BE6 |l 08 |everinene]avunianan, 5,104 ... .. oo
7 | Swampy or subject to overflow, in enterprises................. acres.. 4,371 45,072 16,137 0,067 16,0812 13, 796 3,504 48, 229 11,809
8 | Sufferfngu loss of crops from delsctive drainage. ..acTes. . 3,806 6,576 244 1,743 7,075 1,516 120 40, 241 1,622
9 | Assessedacreage.....-........... peeraenirins T T 88,580 | 118,695 | 213,739 85, 903 48,829 | 385, 806 8,360 998,319 | 200’ 353
10 Excess over allland in oporating enterprises. .............. neres. . 2,000 |l 34, 198 1,318 |.c..l..s 133,878 ... . ... 553, 749 95,558
DRAINAGE WORKS.
Open ditches:
11 COMPIBERML ..o v ceeeeereen s eeaena e e e caea e e aenneas 146.8 | 157.8 |  240.8 79,5 78.7)  388.9 14.4 975.9 1
12 Addl();i } und tructi 3.7 1 2 4.3
onal under construction. ......... ...l . : . h
13 Maximum completed in any enterxﬁise. . 2 . .0
14 Maximum width at bottom ofditehs.. .. ...... 30
15 Maximum of average depths of outlet ditches .. "0 .g
16 - ]séeugl depth ofbranch ditehes?......veeoiei i 0 .9
Cile drains:
17 ompleted.. ... ..o
18 Additional under construction...... e eeasiaeaaaaaasienas
19 Maximum completed in any enterprise............ ceaee -miles. .
20 Maximum size oftiles.................. e inehes..
Accessory lovees and dikes: .,
21 Completed. . ....oieeiii miles. .
22 Additional under construetion................ ... ...miles..
Pumping plants: :
23 Fﬁlgiﬂe CAPBCIEY . vrneee et e horgepower. .
] 24 Pump eapacity...... ..gallons per minute. .
! 25 ATEASOIVEA DY PUIMDS . s eueneesinneaieeoioneassasannnsaas 80108, .
26 | Area drained by open ditchesonly f............. s acres.. 83,54 109,212 | 147,416 81,923 1 48,660 | 250,404 8,360 443,440 19 5
27 T-ength of those ditches. -..-.. Dlmilesi)| “142.4| " 140.2| 2hrs 76.3 78.7| ~ 383.0 i7.8 800.8 RN
i N 28 verage length per acre ] 9.0 7.1 8.1 4.9 8.5 8.1 111 10.6 1.2
29 | Aren having open ditchesand levees®......... .. ... ... [IY0) o1 N RN FURPRIOTY AP HPSPRIPUIN PO ORI RO, 81,000 |..........
30 Length ofthese ditches. .......... ! PRI Pt . 89.0
3L Aversago length per acre. :
32 Length ofaccessory levees..
33 | Area drained bi tile only 3.
34 TLength of these tile. ... 0.3 9.3
35 verage length per o 8.8 .
36 | Area drained by open ditehes and tile? 1,893 5,720 19,032 2,204 |.......... 8
37 Length of these drains. ... '7.8 14, 4.8 ! ” by
38 Average length per acre. 20.4 18.7 9.7 2.8
DEVELOPMENT OF LAND, |
30 | Improved Innd in operating enterprises, 1920 -.-acres..| 77,417 [ 81,288 | 182,181 | 87,116 | 33,214 | 1215, 458 820) 1 I
40 | Improved land prior o drufnoge. .. “notes. | 73;%84 72,916 9761 w4029 | 27,160 | 160,487 [ .( 300,819 | s
1crease since drainage. weres..| 4,133 8,342 | 181,755 | 12,487 0,003 | 48,90 : : 12705
i 42 Per cent of inereaged . 111117 ] 'se il U ko bs | hod |...... b Ittt I hes
i 43 Per cont inorease s of proved Jand in Tarms, 1920.. ... 3.8 5.0 38.7 ¥ . R T H- b8
44 | Timber and cut-overland, 1920.. ... .. . .ioouioiianen... acres. . 8,146 35,437 47,410 2,436 143,761 52,1%
45 | Timber and cut-over 1g.nd'pfior to drainage. . .....oell L. acres. . 12; 208 | 48,770 | 170,105 2,776 44?1' g‘7’0 182’ lliég
46 Decrease Sinee draingge. . o ..ooveiiisioeeieea e ceierinaans agres. . 4,062 8,342 | 131,758 340 299i819 ! 142’,705
| 47 Por cont of deereass. ...ovvn e iii ettt 33.3 19.1 73.5 12,2 67.6 3.2
: 48 [ Other unimproved land, 1920. ...ueres. . 5,104
46 | Other unimproved land prior ¢ “acres. . 558 |7 1,000
50 Deorgase sinco drainogs. .aores. | 180 1,000
5 er cont of deerease. et iue e ataune e tneanareean 16,6 )..... P P 8.6 [
§2 { Swampy or subject to overflow, 1920......,.. Ceereeeniciaeean weres. . 4,371 46,072 19,187 a4, 067 gi2 3,796 3, 604 7
63 | Swampy or sub}ect to averfiow prior to drainage. ... ....... geres.{ 22,263 | 75,246 5(131 604 th')’,(fm ﬁgj gau l‘]{g; Zg’g gi %gi ﬁg’, %ég ulylz:g%
‘r;é Docrease $ince Arainage. . ...euee iuiineee e acres..| 17,802 30,174 37,527 17, 097 8,444 | 13,789 5, 280 194,138 40,231
55 Por cent of ABOTOASO- -< -~ 1orss s oo bo.4 0.1 . 2 5.3 433 90,7 b0.1 W01 Tl
CAPITAL IRVESTED AND GOST PER ACRE. [
56 Ttiiatlefgnisréil invested in and required for completion of uperating ‘v
e D dollars_ . 2, 44 5, 83 382, 64 3,6 285, 76 4 5 %
57 Ct:{gitql invested in these enterprises to Doe. 81, 19ig.... .. dgllgi';. . go' %:ijg :lkgg, ggg ggf’ gﬁ 3;’ gﬂ ﬁi’ ;ﬁ 232’ égg }Jl ; (ﬁi }} gé'{i,, ([;?g ?lgg' ll)g%
.‘28 Additional cupital required to complete these enterprises. . dollars. . 1,’ 7501 . 11.,'316 ..... U SR o7 3; 500 | 22,020 12,835
59 Average cost por acre when completed................ dollars. . 1.08 1,34 2,13 111 1.74 113 L7 3,18 4,08
GO { Enterprises consbrueting open ditches only .o oo ... ar 969, 03 oy 981 G4 . 4 ’
61 Average cost per &cxge \IV)'hen complege et ﬁgllllgig : 87il(§-fl, lwi 032 zwioﬁ‘j %iu(zlf 84i4?g lei(:f 1’ . 9;3 L858, 40p 406'5733
62 | Eoterprises constructing open ditehes and lavees - - dollars.. : : o ) : IR ‘ 10
63 Average cost per acre when completed. ..., ... ... -
. 64 | Enterprises constructing tle drainsonly.. ... ..... ...l ;8. b 37,403
66 Average cost per acre when completed. ....... .. ... ... dollars, . 2,84 2.50 5.86 '
66 1 Enterprises constructing open ditehes and tile drains. . ....... . dollars. 5, 086 11,216 76,212 8 :'ﬁ() :
67 Average cost per acre When completed. . ..................dollars. . 5.60] . 1ue 4.00 Se |
CROPS,
o8 Impa(;yedtlaud in entelrprises reporting—
heat as principal crop on drained fand. .............. acre! 24, 696
60 Corn as principal erop o draimed Tonde. ool hores. | 055 |30, 3607 96,085 .- ERT 2 §3‘ (r’g(;
70 Sugar beets as principal erop on drained land. . Tlaeres.f ...l e A IR I T s
71 Peas and boans fdne ) as prineipal crops on drnined land - acres..|.... o .. 2,605 I I 8120
72 Hay as brincipal erop on raineé land,..........._. ..acres 76, 402 38,940 1. 1784 9.54 ! o
73 Vagetables as prmciqnl crop on drained land. weres. . : AR ST Ty RSSO N .
74 Totatoes s principal crop on drained land. .. acres. . o
75 Quts as principal crop on drained land.. ... : .
76 Rye as principal erop on drained land.. ... ..
77 Other crops as principal ones on drained land.
78 Not reporting principal erop on drained land ... ... ..

! Oflice estimate; reported figures excoed improved acreage in all farms in the f: as determi 7 the census e
; When works under construction havo been gompleted. & rounty s determitied by the census of wgrieutinre.
s A;adltwnal arey reported under “‘open ditches only.”

Per cent not shown when more than 1,000, '
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St. . Shin. - Other
Joseph. | Senilae. | GEES | Tuscoln., | pven | WeSh | yypine Iwektord. | eouns
LAND AREA, - Hes.!
1 | Approximate land area of the county.......
2| Altland in ting draf v 821,020 | 624,040 | 356,480 | 520,280 | 304,880 | 450,560 | 306,800 { 369,280 2,807, 520
o operating drainage enterprises 7
3 Tmproved Iand. ., e ater DEIBOS e ores.| oyiob| ,SA0.807 ) 281,106 | 487,423 | 173,508 | 101,500 | 259,607 | 10,254 | 10,967
4 i Per cent of all improved ] - " 430, 611} 199%941 331,024 137,30§ 104{_291 162, 850 7,787 7’231
5| Gimboramdouorehna. T S g ) R R T
6 et unn;xproved land... acres..| 1,995 1,065 "300 | 1625 | 31630 590 331 50 1}% b
7 | Bwampy or subject to overfiow, in enterpris 5 '
§ | Sulforksig o Loss of crops from Adlective draia; Sie| L) TR 1808 300 | 10,385 | 72,546 201 1,901
¢ | Rovemod roriago. DT | st oot | sem | saroed [“iehi| ane | wva i B
7 g 3 n . ) J 37 b 388
10 ‘ xcess over all land In operating ente 8,826 303i 354 302j 860 349: 71 9: 1’78' 7‘7:303 1&28:?3-21-% liiégg “':15%
Open ditches:
11 Completed . .
}g ﬁggigcgml undei' qcogshtruotion.t. . loLs g, 15‘2" ? 5014 72(2’ g 260.7 Zﬂg.g 844.8 33.3 30.7
m completed in wny enterprise....................nlles..]” 7779 g" e TG S AL g e
14 Maximum width at botbom of diton & W 2,8 us B2 2.2 10.0 2.5 9.7 13.1
%g %‘Zlg;c;n&:nhoro%gemgel dc(la t1;11154 og outlet ditches 9.5 8.0 10.0 13.0 wdg 838 338 313 13
pth of braneh dltches &............ 5.2 "9 - : - . - 1
Tile drains: 5. 3. 3.3 5.1 3.9 41 . 3.0 6.1
17 Completed.........c..oooiiul..
}g ﬁdd tional undei' ziogspmetion ....... 8'2 0.5 841 2.0 10.8 2.8 8.8 0.1 0.5
pxcimum completed in any enLeLpEED. 2 P e Y P T D B F N FUN
20 Moxhmum sz Of §lle 5. oo o s L 0'12 323 0.9 Lt o 2.8 0.1 0.3
Accessory Jevees and dikes: 18 24 n R 10
2 Complated.. .. _................... PR
7 AddTtonsl wndor sonstraotion e S el
Pump inglplants: R D B S e N ISR I
23 Lngine capaclty . .......... ... ... eteeieeretenaan horsepower. .
24 Pump capacity.......... -.gallons per minute. . s B LT
25 Areaserved by PumIpDg. .. co i LACTES. . % % ---------------
26 | Aren drained by open ditches only 8.......ooeeee e eaaeen. _acres. . 540, 5 - T . ------------
37 | Length of thoso ditchos. ... .. .. miles. YUOR | LT dnBn) 10872 108420 | 634 10,1501 10,80
28 VOrage length POI G018, vt v it et aeas feet.. 113 9.3 8.5 8.3 "8‘ 0 ﬁg fg§ gg;
29 | Area having open ditches and levees
30 Length of these ditches. .........
3l vorggo length ﬁ)er acre. ...
32 Length of aceessory levees ... ...
33 | Aren drained by tile only
B Length of these tile........
3 verage length per Bere. cre et iieiiaciereaaa '8
36 | Area drained by open ditcheg and tile 8 6,159 5
i Length of these drains............ . :’26:)6 zoég?g uﬁgm Y 125;8§ (1)Og 022
8 VOLBEE 18NELE POI BOIS .. e e et et cir e nraaans 22.8 19.3 10.5 8.5 1.9 31.7 84.5
DEVELOPMENT OF LAND,
39 | Improved land in operating enterprises, 1020. .. .............. acres..| 21,426 199,941 5 - y
40 | Tmproved land prior to drainage...... USRS ocres..| 3,534 1,759 331, 624 12%‘ 383 164, §§é 163’3?2 {'Z?Z ’1]‘ §8§
41 ITIOroase 5inee Arainago. .. e.es.o... 17,802 198,18 74,608 | 103,739 | 150,875| 6448 5,729
42 Dor cent of inereage ’ < 506.3 . 119.0 ! : 4816 381.4
43 Per cont increase is of all improved land in farms, 1920....... 7.6 9.1 6 98.0 ol slaTTT 7%y 7.3 12
44 1 Timber and cut-over land, 1020... ... cooeiiiiiiiiiiiiia acres..) 7,730 103,128 | 80,925 [ 143,874 4,561 5 7
45 | Timbor and cut-over lund’prior to drainage. ........ocoiiinn. acres. . 25; 408 539f 340 278: 672 472' %8 50, ogs lgg’ gig lgg’ égg %gi é’ ggtzs
n 1)00EgS0 $INC0 ATRINALR. - .- eereneurrneencenien o .acves..| 17,678 | 436,212 | 197,747 | 331,824 | 45,537 | 162,731 | 88,068 |.......... 3,634
47 Por cont of dO0ronS0. ue.evenitneniaeeaiiiacie i iaiineanias 60.6 80.9 7.0 9.8 90.9 85.9 bag |0l 5.3
48 | Other unimproved land, 1920............coveeaiiey R .acred. . 1,995 1,085 300 11,6251 31,639 o0
49 | Other unimproved lnnd’prior to drainage....... cevenan .acres.. 21 209 11 267 735 11; 625 60: 710 1, 298 1381 gg{’} é’ 33? é’ gg;
50 Docrenso gince drainage. . ... oooeiii o .aeres.. 214 ; 202 438 [aevernennn. 29,071 1,008 71,207 8, 448 2,005
51 61 COMLG Of QLOCTASA. < 1o o veonensnnsssenie s eneseaeeanns 9.7 15.9 89.2 ...l 1.9 5.4 58.9 i8.8 537
62 | Swampy or subjecl; to ovm:[low, 10200 uiiiiiiiiiiiiii e acres. . 3,452 27,752 29,752 18,981 340 18, 385 72, 546 201 1,991
53 | Swampy or subject to overflow prior to drainage -acred..| 21,020 400, 351 88,739 302,199 28,332 34,008 { 199,269 8,286 7,175
5 Doorense since dralnage. ..........loeeeanne .acres..| 18,177 372,500 | 58,987 | 283,218 | 27,942 | 17,083 | 126,728| 8,02 5,784
55 Por 00nt Of ABOTBRSE. « v ueevvaraneanenenrarmeennenannsoneenses 4.0 it} 66.5 b3.7 08.6 519 63.6 96.9 4.4
CAPITAL INVESTED AND COST PER ACRE.
56 | Total capitnl invested in and required for completion of oporating ,
onterprises........ e dollars..| 149,348 | 1,874,641 | 017,107 { 1,428,063 | 380,957 | 394,502 | 411,151 18,205| 45,050
67 C%)il;al invested in these enterprises to Dec. 81, 1019....dollars. .| 149,348 | 1,872,061 | 917,107 | 1,301,308 | 380,957 | 383,280 | 408,146 | 18,205 46,956
58 Additional capital required to complete thess enterprises.dollars..|..._._ ... ,680 [.oovnnn.. 127,665 |.coiviaaan 11,222 3,006
9 Avoerago cost per acre when completed. ... ... dollars. . 4,79 2,54 3.26 2,93 2.20 2.06 158
60 | Entorprises consiructing open ditches ouly.......oovvvnenn.s 1,373,241 | 708,764 | 1,425,277 | 351,910 | 307,444 | 378,057
01 Average cost per acre when completed.............. . 2.5¢ 5 2.98 2.20 1.83 1.54
82 | Enterpriges constructing open ditehes and levees.s..........
03 Average cost por acre when completed
84 | Enterprises constructing tile drains only........
i3] A¥voerage cost per acre when completed
86 | Entorprises constructing open ditches and tile drains.......
07 Average cost per acre when completed...................
: CROPS.
Improved land in entorprises regorting——
68 Wheat as ?ﬁimi al crop on drained land.......o.......... acres. . 9 164,003
69 Corn as principal crop on drained land..... acres. 80,258 .
70 Sugoar beets as princigal crop on drained land acres. . 118, 889
1 Pons and beans (dried) as prmcl({)al crops on drained land.acres..|.
72 Hay s principel crop on drained land..........c.coooiaies acres, .
73 Vegatables as principal crop on drained land. . acros. .
i Pofatoes as prineipal erop on drained land. . acreg
6 Oats ag prineipal crop on drained land.... acres
8 Ryaas principal crop on drained land....... acres..
77 Other erops as principal ones on drained land. ..acres
8 Not reporting principal crop on drained land.............. acres. .

1 Includes only Alcona, Alpens, Benzie, Charlevoix, Emmet, Grand Traverse, Luce, and P resque Isle Counties.
2 Office estimate; reported figures exceed improved acreage in all farms in the county as determined by the cens
3 When works under construction have been completed.

¢ Par cent not shown when more than 1,000,

s of agriculture.
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INTRODUCTION.
This bulletin presents the statistics of drainage for | in farms. The statistics for drainage on farms were

Minnesota collected at the census of 1920. The fig-
ures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considerable
areas of timbered and other unimproved land not yet

collected in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
o special canvass of those enterprises. Since drainage
on farms may be either inside or outside an organized
enterprise and the drains that each individual owner
installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

TasLe 1.—SUMMARY FOR THE STATE: 1920.

ITEM. Amount, Per cent of
DRAINAGE ON FARMS.

Number of all farmsin the state ..o or i i v es 178,478 100.0
Farms reporting land having drainage........... 53, 011 29,7
Farms reporting land needing drainage. . ... 73, 905 41. 4

AllIand dn faImB. oo o e ce o ieem e a e iaei e r e acres. 30, 221, 758 100.0
Improved land in farma. c .o vuerenrarie e aiian e acres. 21, 481, 710 711

Farm land reported as provided with drainage...........ccooiaoienane, acres.- 2, 993, 034 9.9

Tarm land reported as needing drainage. ... .. ..cvoiiei i, acres 3, 504, 574 11.6

DRAINAGE ENTERPRISES,

Approximate land area of the state.. ....o.cooivii il acres. . b1, 749,120 100.0 | .

All land in operating drainage enterprises..cvevec e ceecanoacveaeaea i ACTEB. . 9, 232, 709 17.8
Tmproved Jand . - .ot un i i acres. . 3, 818, 490 7.4
Timber and cut-over Iand. . e oo e ii i ciiiereiaa i aaaa e acres. . 1,870,023 2.6
Other unimproved 1and..... oo or i acres. . 4,044,196 7.8

Total capital invested in and required for completion of operating enterprises ..| . $44, 183, 838 100.0 -
Oa(.ipltal invested in these enterprises to Dee. 81, 1919. .- .. ...ovvianono $42, 017, 447 95.1
Additional capital required to complete these enterprises.................. $2, 166, 391 4.9

72195-~22—1
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DRAINAGE—MINNESOTA.

DRAINAGE

Explanation of terms.—To secure uniformity in the
returns relating to drainage on farms, the Bureau of
the Census supplied its enumerators with certain
definitions, which are substantially as follows:

‘Drainage of agricultural land was defined, for census purposes,
a8 the act or process of drawing off an excess of water by under-
ground conduits, pipes, or tiles, or by open or covered trenches
in the surface of the ground, for the purpose of improving the
condition of the soil and crops.

The area provided with drainage, in farms, is the acreage actually
henefited or made of more value for agricultural purposes by
artificial drainage, but does mnot include land on which only
temporary work has been done, such as “bedding’ the fields or
laying out “‘dead furrows’’ to hasten the surface flow.

The area needing drainage, in farms, comprises the additional
land not now suitable for crops which could be made available
for cultivation (1) ‘‘by drainage only,” which is the acreage needing
no clearing or which is covered with grass, weeds, or other annual
growth, and (2) “by drainage and clearing,’ which is the acreage
covered with trees, sturaps, or perennial woody shrubs.

Improved land in farmsincludes all land regularly tilled or mowed,
land in pasture which has been cleared or tilled, land lying fallow,
land in gardens, orchards, vineyards, and nurseries, and land
oceupied by farm buildings.

DRAINAGE E

Expla,nation of terms.—The more important terms
used in connection with the census of drmnage en-
terprises were defined as follows:

Drainage enterprises comprise public corporations and local
improvement districts formed under state laws, commercial enter-
prises draining swamp or overflowed land for sale, other organiza-
tions that may be engaged in extensive land-drainage work, and
alao tracts of 500 acres or more drained by individual owners.
Enterprises such as levee districts that have not authorized the
construction of open ditches or tile drains are not included.

Enterprises located in more than one county were divided, for
tabulation, and the part in each county treated as a separate enter-
prise, though the capacities of drainage pumping plants are given
only in the counties in which the plants are located.

‘Operating enterprises, as designated in this bulletin, are those
that had completed the drainage works authorized, or had at any
tate begun actual construction work, on or before January 1, 1920;
enterprises that had been established but had not begun construc-
tion are termed ‘‘nonoperating.”’ ’

Land in drainage emterprises comprises the area that has been
benefited or is to be benefited by the improvement works con-
structed by the enterprises. In the case of overlapping enterprises,
deduction has been made for the amount of duplication.

All land in drainage enterprises is divided, without regard to
drainage condition, into (@) improved land; (b) timber and cut-
over land, which would require clearing to be thoroughly fit for .

. cultivation; and (¢) all other unimproved land, which would not
require expengive clearing before cultivation.

The assessed acreage for any single enterprise is the same as the
area in that enterprise. However, the total assessed acreage may
be coasiderably greater than the total land in enterprises, for in
summing up the assessed acreage in the county or state, deduction
was not made for acreage assessed in more than one enterprise.

Improved land in drainage enterprises consiste very largely of
improved farm land, though it may include some other improved
land receiving benefit from the works of the enterprises,

ON FARMS.

Woodland in farms includes all land covered with natural or
planted forest trees which produce, or later may produce, firewood
or other forest products.

Farms in drainage and levee districts are those for which the
operators have answered affirmatively the .question, “Has any
part of this farm been afforded drainage or protection against over-
flow by a drainage or levee district, or by the state, the county,
or 5 private company. or individuel?” Levee districts, however,
generally are not included in the enterprises for which data are
given in this bulletin (see definition of drainage enterprises, below),

Farms and farm land.—The acreage shown for drain-
age on farms represents land where drainage is actu-
ally in operation and which has actually become more
fully available for growing crops by reason of the drain-
age. This is to be distinguished from the area merely
provided with outlet facilities by organized drainage
enterprises. Drainage on farms represents in most
cases the result of work done by the farm owner, either
independently or supplemental to the work doze by.a .
drainage enterprise, but the acreage would include also
any farm land receiving similar benefits directly from
the works of an enterprise. '

NTERPRISES,

Timber and cut-over land includes farm woodland of natural or
planted forest trees as well as other timber land or areas that would
need clearing of trees, stumps, or perennial woody shrubs.

Land designated as swampy or subject to overflow includes all
land permanently or generally too wet for cultivation, land sub-
ject to periodical inundation by stream floods, seeped and alkali
land in irrigated regions, and all other land unfit for cultivation
by reason of insufficient drainage. This classification is without
respect to the conditions as to improvement or timber.

The area suifering loss of orops is intended fo include only land
devoted to planted crops which suffer damage, either partial or
complete, because of defective drainage. Land which would be
cultivated if drained or protected against overflow is not included.

Capital invested, for the purpose of this investigation, was defined
as cost, including charges for engineering, organization, rights of
way, construction of drainage works, damages, land and buildings
except those held for sale or farming, and any other expenditures
properly chargeable to drainage and paid by the enterprise.

The drainage works of an enterprise include all varieties of under-
ground conduits, pipes, or lines of tile, or drains of stone, wood, or
other maferial; also open ditches and canals, together with acces-
sory levees, dikes, dams, weirs, pumping machinery, gates, and other
devices for the draining away orcontrol of surface and soil waters.

Tile, as the term is here used, includes pipes of earthenware,
concrete, or other material buried beneath the surface in such a
way as to permit the excess water to flow away. The size, if cir-
cular, is expressed by the inside diameter in inches.

Ditches include all open artificial trenches, usually with sloping
gides. The width is that of the bottom.

The type of drainage shows whether the drainage water from an
enterprise is discharged by gravity or by pumping.

A pumping distriot is one where all or a part of the water from
the drains collecting at a low point must be raised by some form of
machinery in order that it may be removed from the area.

Drainage pumps include all kinds of machinery and devices for
lifting the drainage water.

Pumping engines include all kinds of engines and motors for
operating the drainage pumps.
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TABLE 8,—LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,
CLASSIFIED BY DRAINAGE Basiy: 1920,

Operating and noneperating enterprises.—In most of
the tables that follow; statistics are given for operating
enterprises only. These enterprises, as already de-
fined, include both those which have cdompleted their
drainage worlks and those with such works under con-
struction; among the latter might be any that had
completed the original plan of reclamation or improve-
ment some years ago but were constructing extensions
or enlargements on January 1, 1920. The nonoper-
ating enterprises have a legal existence, though they
have not yet accomplished any drainage. They may
include enterprises that on the census date had com-
pleted their plans, sold bonds to cover the cost of the
undertakings, and let contracts for the construction
work, and elso others for which the orders of estab-
lishment had just been issued and which were still
subject to considerable change in area, plan of drainage
works, and cost. '

TaBre 2.—LAND anp Carrran INvESTED IN Aul. ENTERPRISES,
CrLASSIFIED AS BmrwenN OPeRATING AND NONOFERATING
Exturrrises: 1920.

LAND. CAPITAL Y
To Dec. 31, 1618,
' CLASS. Per ﬁgg;i
Acreage. G%If‘t Pel; rtequlred
cen 0 com-
total. || Amount. of Dlete.
total.
All organized enterprises. . ..[ 9,362, 844 | 100,0 |[$42, 089, 804 | 100. 0 |85, 095, 002
Operating enterprises.ee e yve-ua. 4,282,709 | 986 |1 42,017,447 | 99.8 | 2,166,301
With worles completed., ... 8,552,900 | 91.3 || 86,704,850 | 87.3 |....e.....
With works under construc-
OB enecansennnaanmnnancnn 679,800 | 7.8 6,252,507 | 12.5 | 2,166,301
Nonopersting splerprises. ....... 130, 235 1.4 71, 857 0.2 | 2,928,611

t The inquiry asked for the '‘total cost of the enterprise to Dec. 81, 1019,” and
for an ‘‘estimate of additional investment to complete.”

Location of enterprises.—The drainage enterprises in
Minnesota are spread rather generally over the state.
The largest enterprises are located in the northwestern
part; those in the central and southern sections are
greater in number and of smaller average size. There
is less land in drainage enterprises in the north central
part than in the other sections mentioned, and there
is very little in the northeastern part and in the south-
eastern corner, as shown by the map on page 2.

Nearly three-fourths of the area in the enterprises
is drained through Red River and Lake of the Woods,
and finally into Fludson Bay, as is shown by Table 3;
almost one-fourth is drained through the Mississippi
and its tribubaries to the Gulf of Mexico; less than
4 per cent is drained, by way of Lake Superior, to
St. Lawrence River. For enterprises in the Mississippi
drainage basin, however, the capital invested is
nearly two-thirds of the total. ‘

LAND. . CAPITAL.
To Dec. 81, 1919,
DRAINAGE BASIN, Per Addi-
cent tional
Acrenge. of Pert rgquired
i cen 0 Com-
total. | Amount. of ‘Plete.
total,
All organized enterprises. .| 9,362,944 | '100.0 |;$42, 086,304 | 100.0 35,005,002
Operating enferprises............ 9,232,709 | 98.0 |) 42,017,447 | 99.8 | 2,166,3%
Big Sioux River... ""o2037 | 0.2 455,480 | 1L.1| ~ 73338
Missonri River. 24, 946 0.3 655, 542 Lot.e..n....
Des Moines Riv 121,097 | 1.3 )| 3,105,037 | 7.41 20491
Cedar River.... 15, 905 0.2 223,549 0.5 §2,500
St. Croix River. 140, 154 1.5 665, 007 1.6 }ecreannn. .
. Minnesota River. . o 815,340 | 8.7l 16,042,816  88.1 { 1, 188,501
Misslssippi River. | 1,020,106 | 10.9 || 5,680,657 | 13.3 | 125,64
Red River.......... .| 5887, 462 | 57.5 || 11,110,573 | 26.4 )
Lake of the Woods. . .| 1,368,360 { 14.6 2,927,292 7.0 187,200
Lake Superior......... .| 816,406 3.4 ] 1,261,514 3.0 5,000
Nonoperating enterprises 130,236 | 1.4 71,857 0.2 | 2,928,011
Big Sioux River..... 999 2‘; ................... 46,47
Cedar River...... 1,609 1 2,816 | (1) 85, 600
Minnesots River.. 80, 211 0.9 62, 637 0.1} 2,395,988
Mississippi River....eeuauuen 3,791 (1) , 420 fl) 163,702
Red River..cc.cveneunacnnes . 15,312 0.2 2,484 1) 79,700
Lake Buperior.....c...cuve.- 28,313 (V25 20| P PR 157,760

1T.ess than one-tenth of 1 per cent.

Condition 'of land in enterprises.—Approximately 83
per cent of the drainage enterprises in the state,
embracing about 76 per cent of the ares of all those
enterprises, were reported as organized for the purpose
of reclaiming or improving land swampy or generally
too wet for profitable cultivation, while practically all
the other enterprises were reported as established to
prevent overflow of the land by stream floods.

TABLE 4.—LAND 1N Arr ENTERrPRISES, CLASSIFIED BY CONDITION:

1920.
. t
OPERATING ENTERPRISES,
Non-
Total. operat-
ing
CONDITION OF LAND. Works Wﬂ;’(}l‘grs cntor.
Per Ifloe?é-d con: |l HEGS)
ructi neres).
Acreage. (??ﬁﬁ (acres). sz‘,;g?g;g}l
land.

Allland in enterprises. ........ - 9,282,700 | 100.0 8,562,900 | 679,809 li 130,235
Improved Iand,.......coev... 3,818,400 | 41.4 || 3,701,624 | 116,966 (| 34,401
Timber and cut-over land....| 1,370,023 | 14.8 || 1,103,858 | 266,165 7,158
Other unimproved land..._..| 4,044,106 | 43.8 {| 3,747,518 | 200,678 || 88,583

Swampy or subject to overflow. .| 1,193,136 | 12.9 | 1,022,667 | 170,471 || 78,022

Suffering a loss of Crops. ...u-.... 471,004 5.1 404,471 | 6,028 981
The usual purpose of an organized enterprise is

merely to provide adequate

outlets into which the

landowners of the district may drain their farms and
to afford relief from overflow for the district as a

unit.

Therefore the fact that an enterprise which

has completed the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does
not show that the improvement works areinadequate.
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Size of enterprises.——Presentation of the statistics by
counties requires that an enterprise located in more
than one county be divided and the part in each county
be considered a separate enterprise. In this way 2,340
operating drainage enterprises are counted in Minne-
gota, with an average area of 4,263 acres assessed.
There are 858 enterprises of less than 500 acres each,
and 24 of 50,000 acres or larger.

The assessed acreage exceeds the land in entelpuses
by 741,953 acres, which is the amount of overlapping.
The land in enterprises and the assessed acreage on
each line of Table 5 refer to the same enterprises.
Trom the total area of each enterprise, designated as
the assessed acreage, deduction was made for the
amount of overlapping with enterprises organized pre-
viously, to determine the acreage to be tabulated as
land in enterprises.

TapLy 5. —LAND IN OPERATING ENTERPRISES, CLASSIFIED BY

Size or Ares AssEssep: 1920.

ASSESSED AREA.
I%and. i111

SIZE GROUP. enferprises . Por
(actes). || Acreage. {cent of

total.
All operating enterprises......coeceiiiiivens 9,232,709 || 9,674,662 | 100.0
 Less than 200 acres. ....... 36,877 36,177 | 0.4
200 to 400 acres....... 188,974 191 751 19
500 to 999 acres....... 303, 215 307, 812 3.1
1,000 to 4,099 acres. 1,335,447 || 1,385,737 13.9
6,000 to 9,098 acres-. ... 1,185,878 1, 250, 804 12.5
10,060 to 49,999 Bcres. . . 4, 150, 542 4,630, 974 46.4
10 000 to 99,099 acres..... . 848 414 944, 845 9.5
100,(}00 to 400 LR Tl - . KO 1, 214 5662 ¢ ‘ 1, 226, 662 12.3

Character of enterprises.—Most of the drainage en-
terprises in Minnesota are county ditches established
- by orders of the boards of county commissioners, or
judicial ditches established by orders of the district
courts of the state. The term ditch is defined to in-
clude drains of tile and other drainage works. There
are also some ditches coustructed by or under the
control of the state. '

County ditches and judicial ditches are generally
similar in method of establishment; if proceedings are
before the county board the enterprise is a county
ditch, and if before the district court the enterprise is
a judicial ditch. The county board now has juris-
diction only when the ditch is to benefit land wholly
within the county. The district court has con-
current jurisdiction for ditches in one county, and ex-
clusive jurisdiction for ditches in two or more coun-
ties within the district.
one judicial distriet, proceedings may be in either
district.

For a ditch in more than’

The law governing county and judicial ditches is the
act of April 18, 1905 (ch. 230), as found in chapter 44
of the General Statutes of Minnesota, 1913, and
amended to date. A petition for establishment must
be filed with the county auditor if for a county ditch,
or with the clerk of the district court if for a judicial
ditch. It must be signed by eight owners of land to

" be benefited by the ditch, or by 25 per cent of all the

owners of that land, or by the supervisor of any town-~
ship or the officers of any city or village, or by the
authorized agent of any public institution, corpora-
tion, or railroand whose land will be benefited, or by
the state board of control. Plans and estimates for -
drainage are made by an engineer appointed by the
county board or by the judge of the court, and dam-
ages and benefits are assessed by three viewers ap-
pointed by the same authority. The order of estab-
lishment is issued by the board or the judge after a
public hearing upon the petition, the plans, and the
assessments, if the enterprise will be of public utility
and if the benefits will exceed the cost. Appeals may
be taken regarding damages and benefits, to the dis-
trict court regarding county ditches and to jury trial
regarding judicial ditches. The division of the cost
among the counties, for a judicial diteh, is made by.
the judge of the court. Contracts for construction
are let by the county auditor, or the county auditors
in the case of a judicial ditch, with the chairman of
the county board and the clerk of court of the county
in which the proceedings are pending. The cost is
apportioned in each county by the county auditor ac-
cording to the benefits confirmed. Bonds for drain-
age may be issued by the county board, to run not
more than 20 years. ’

The establishment and control of ditches for land
drainage by the county commissioners first was
authorized in 1883 (ch. 108). A petition for estab-
lishment was required from one or more owners of
land to be benefited; damages and benefits were
assessed by viewers appointed by the commissioners;
ditches in two or more counties were established by
joint action of the commissioners of those counties. A
similar statute of 1887 (ch. 97) contained the additional
provision that county bonds might be issued for
drainage. A preliminary investigation by an engineer
was required before the viewers were appointed, by the
drainage law of 1901 (ch. 258), which repealed the
earlier laws. Establishment of judicial ditches by
the district courts, in case the ditches were to be located
in more than one county, was provided by the act of
1905 (ch. 230), which superseded the law of 1901.
Judicial ditches wholly within one county were
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authorized in 1907 (ch. 448), and this prf)vision con-
tinues in the act of 1909 (ch. 469) which 1"epe.a,led
that of 1907 and amended that of 1905. Ongn_m'lly,
the law of 1905 required 6 signers fo the petition.
The acts of 1907 and 1909 required only one, but that
of 1917 (ch. 441) has'increased the number to eight

or one-fourth of all affected, except that only two are

needed if all the drains will be of tile and will connec
with a public ditch. .

State ditches now are established in accordance with
an act of April 25, 1919 (ch. 471), in much the same
manner as judicial ditches. This statute creates &

. Department of Drainage and Waters, and abolishe.s the
state Drainage Commission created by act of April 26,
1907 (ch. 470), consisting of the governor, the state
auditor, and the secretary of state. The method of
procedure is very similar to that prescribed by the
earlier . law. A petition for establishment, accom-
panied by plans and estimates for the work, is sub-
mitted by the commissioner of drainage and waters
to the district court of the county in which all or a
part of the ditch will be located. Assessments of
damages and benefits are made by viewers, two
appointed by the court and one by the commissioner.
After public hearing, the court may establish the
ditch. Construction and maintenance of the works
are under control of the Department, the cost being
borne by state, private, and other land in proportion
to the benefits.

State ditches to be made at state expense were
authorized in 1893, when $100,000 was appropriated for
improving watercourses in certain counties in the
Red River Valley. The amount was increased by
$50,000 two years later. A board of state drainage
commissioners to be appointed by the governor was
authorized in 1897, to have control of all state drainage
ditches, and to report their condition to the county
commissioners who were charged with the maintenance
of those ditches within their respective counties. A
state Drainage Commission was created in 1901 (ch.
90) with authority to construct ditches,

Town ditches may be established by the town
boards of supervisors, under authority of an act of
March 29, 1909 (ch. 127), as amended. A petition
must be signed by one or more persons or corporations
owning land that probably will be benefited. The
supervisors view the land and assess damages and
benefits, or they appoint an engineer and viewers.
Contracts for construction are Jet by the town board.
The costs are advanced by the petitioners, who are
reimbursed from tax levies made by the town board
according to the benefits.

Drainage and flood control districts may be estab-
lished under an act of April 23, 1917 (ch. 442), and
drainage and conservancy districts under an act of
September 22, 1919 (ch. 13, extra session), but no
such districts were reported. Each act provides for

establishment of the enterprises as corporate bodies
by the district courts, upon petition, and vests the
executive authority in a board of three or five directors
appointed by the court.

The first drainage law of Minnesota was enacted
August 3, 1858 (ch. 73), providing that persons might
associate- together for draining land and enjoy cor-
porate rights. An act of March 1, 1866 (ch. 27),
provided for securing drainage across the land of an
objecting owner, by application to a justice of the
peace and determination by jufy of the necessity for
the drain and of benefits and damages to acerue. The
establishment of public drains by the town super-
visors was authorized by acts of 1887 (ch. 99) and 1889
(ch. 168). A great many other laws have been
enacted relating to drainage, but those noted show the
character of the enterprises reported.

TaBLE 6. —LaND Anp CaPITan INvisTaD IN AL IDNTBRPRISES,
CrAseiriep BY CHARACTER OF ENTERPRISIE: 1520,

LAND CAPITAL,
To Dec. 31, 1019.
CHARACTER OF ENTERPRISE. o | - ﬁgggl
Acrengo, cglfw 1’01& rtuquited
. cont | tocom-
total. || Amount, o Dloto.
total,
All organized enterprisos. .| 7,362,044 | 100.0 {|§42,080,304 | 100.0 4,005,002
Operating enterprises............ 0,282,700 | V8.0 | 42,017,447 | 09.8 | 2,100,301
County ditches .| 4,884,341 | 46.8 || 22,213,130 52,8 760, 603
Laws of 1883, ch. 5,05 | 0.1 )1 0.1
Laws of 1887, ch, 97......] 460,000 5.0 744, 052 .
Laws of 1901, ch, 258..... 070,807 | 7.3 || 1,802,226
Lows of 1005, ch, 230 .. .| 8,223,092 | 3d.4 || 19,201,661
Laws of 1907, ch. 448..... 4, 632 (23 154, 805
Laws of 1917, ch. 441..... 4,545 | 3 131,222
Tudieial ditches. ............. 4,080,424 | 43.0 | 18,701,306
Laws of 1883, ch. 108..... 113,249 1.2 185,385
Laws of 1887, ch, 07...... 14,016 | 0.2 24,794 X
Laws of 1901, ch, 258..... 148, 6256 1,6 552, 705 1.3 35,820
Laws of 1905, ch. 230..... 8,002,517 1 39.1 | 17,460, 556 41.5 | 1,364,467
Laws of 1007, ch, 448..... o117 | 1.0 497,866 | 1.2 i
State ditehes. . ..oveeoueuns. 817,044 8.7 1,102,912
Laws 0f 1803, ¢h, 221..... 90,053 | 0.3 40,082
Laws of 1001, ¢h, 90...... 30, 058 0.3 26, 287
Laws of 1907, ch, 470..... 757,835 | - 8,1 | 1,035,643
Nanoperatin&zjent‘erprises ........ 130, 236 L4 71,857 0.2 | 2,028,011
County ditches.............. 72, 560 0.8 53,820 0.1 | 1,871,664
Laws of 1905, ch. 230 3. .. 70,9052 0.8 52,472 0.1 | 1,704,877
Laws of 1917, ch. 441,.... 1,614 | (®) 1,857 ) 7,181
«  Judioial ditches.............. 57,660 | 0.6 18,028 | (%) | 1,057,047
Laws of 1905, ch. 230..... 57,060 0,6 18,028 | (») 1,057,047

1 Includes 800 acres under individusl ownership,
2 Less than one-tenth of 1 per cont.
& Includes 423 acres organized s & town ditely.

Drainage works.—The total works completed by the
drainage enterprises to December 31, 1919, comprised
14,657.0 miles of open ditches, 5,024.6 miles of tile
drains, and 0.1 mile of accessory levees; the addi-
tional lengths under construetion were 166.1 miles of
ditches, 462.7 miles of tile drains, and 0.3 mile of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertalken
the construction of ditches or tile drains. Thereis
no pumping district for land drainage among the enter-

prises in Minnesota.
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TasLE T.—LAND AND CAPITAL INVESTED IN OPRRATING ENTER-
rrisis, Crassorimp By Kinp or Dramnaaer Worxs: 1020,

LAND. CAPITAL.
To Dec. 31, 1919,
KIND OF WORKS. Per Addi-
cont tional
Acreage. of Purt required
ot cent | {o com-
total. || Amount, “of plete.
total.
ANENdS.eeenseene 9,232,700 | 100. 0 |/$42,017,447 | 100.0 |$2,166,391
Hen ditches only......c..c.uuue 8,440,167 | 9l.4 (| 22,753,503 | 54.2 485,426
Tile drains only......... . 271 18 -2.9 | 7,198,827 | 17.1 197,721
Opon ditches rmd tile drainsl....| 52 1 424 | 5.6 {] 12,070,057 | 28.7 | 1,483,244

iIncludes 4,642 acres constructing also 0.4 mile of levee.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table IT, line 16 shows the mean depth
of branch ditches, which is a very crude indication
of the depth of soil drainage that may be obtained in
the enterprises as determined by the depth of outlet
provided for farm drains. The mean depth was com-
puted by giving each separate depth a weight in
proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the
occasional decimals were omitted in making these
computations. Depths less than 3 feet and those 10
feet and greater were omitted as it seemed they did
not represent so well the average depths of outlet
provided for all the farms in those districts; to in-
clude these groups, computed as 3 feet and 10 feet,
respectively, would show the mean depth for the
state 4.8 instead of 4.9 feet.

TanLie 8.—LAND IN OPErATING ENTERPRISES, CLASSIFIED BY
Aviraee DerrHE oF BRANCE Drrcsres: 1920.

of April 24, 1915 (ch. 300). The cost is to be paid
from the funds to the credit of the ditch so repaired,
or, in case those funds are not sufficient, by assessments
against the land assessed for original construction of
the ditch and in proportion to the original assessment
of benefits. The cost of maintenance for any state
ditch is to be apportioned according to benefits spe-
cially assessed by viewers appointed by the county
board, against the land benefited by the construction
of the ditech and of any lateral or spur ditch. If the
cost of the repairs for any ditch exceeds 25 per cent
of the cost of original construction, bonds may be
issued. It was provided in 1917 (ch. 441) that in
all counties where county and judicial ditches have
been constructed costing in the aggregate $50,000 or
more, the county board shall appoint a county ditch
inspector who shall examine all those ditches at least
twice each season and report to the hoard what
repairs or improvements are needed.

The maintenance of county and judicial dltches by
the county boards was required by the original act of
1905 (ch. 230). An act of 1909 (ch. 207) provided
that the Department of Drainage and Waters might
repair or improve state ditches, and might require
that any part of the cost should be paid by the county,
town, or individuals to be benefited by the work.

TABLE 9.—LAND AND CaPrrAL INVESTED IN OPERATING ENTER-
PRISES, CLASSIFIED BY MutHOD o MArNTENANCE: 1920

LAND. . CAFITAL.

To Deo. 31, 1919,

METHOD OF MAINTENANCE. Teor Addi-
conb tional
Acreage, required
total. | Amount. [conpor| 0 com-
otal. mount. |cento
' total.| Plote-

g |

All operating enterprises. .. .| 9,232,709 | 100. 0 |[$42, 017,447 | 100.0 182, 166, 391
By district forees......cevviaeens 308, 107 3.3 4,154,450 9.9 220,500
By contract.-seveveecmceicaanse. 678, 139 7.3 8 585 9951 20.4 496 006
By method not specified........ 4,746 0.1 0,712 ('3 N T
No maintenance provided....... 8,008,874 | 806.7 || 28, 471 873 67.8 | 1,430,885
Nobxoported .« .ueereeiencinnanes 237, 843 2.6 74 18 10, 000

Per cent

Acreage. | of potal,

DEPTH OF BRANCH DITCHES.

9,232,709

373,377
941,199

...
pENEEs ] 8

WX ustanwoll o

All operating entorprises. . ...ovuiiiiiiieiiieiiaeaas

oss than 3 feat

NN

(=3

o0

X<

-2

=

i
R b

200 D E R B3

p—gs
Sobobbood

o,
>
>
=
—~
=
)

feot and more.. [P feevereeamsaian - 77'929
of reporting DIBDONGE . < eemsnensosennieee e e 2, 703, 657

So o

=
n

1T,ess than one-tenth of 1 per cent.

Maintenance of works.—The county board of each
county is required to keep in proper repair and free
from obstruction, after original construction has been
completed, all public drainage ditches or parts of such
ditches located within the county, according to an act

Date of organization.—The progress of develop-
ment in drainage is shown only roughly by the dates
of the organization of the enterprises, which are the
dates when the ditches were established by the county
boards or district courts, since there may be a period
of a year or more between the order of establishment
and the beginning of actual construction, and since
the work of construction may occupy several years
i a large enterprise. It was not practicable, however,
for the census to'secure data as to the time of the
beginning or the completion of the drainage works.
Under the date of organization are tabulated the entire
area, works, and capital of each enterprise, even in-
cluding any extensions made after the original plan
of drainage was completed.
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Tasrs 10,—LAND IN OPERATING ENTERPRISES, (LASSIFIED BY
DaTE ENTERPRISE WAS ORGANIZED: 18920.

LAND. AREA ASSESSED,
DATE OF ORGANIZATION, Par Per
Acrenge. | cent of || Acreage. |dent of
total. . total.
et
All operating enterprises........... 9,232, 709 100.0 | 9,974,062 100. 0
11 P 11, 626 0.1 11,626 0.1
15001 1000 ] 34l 3.5 323, 131 3.2
1900 to 1904.. 883,427 9.6 071,117 9.7
1806 to 1909. . 2,870,214 25.7 || 2,561,205 25,0
1910 to 1914. . 3,807,416 41,9 | 4,012,870 40.2
1915 to 1919. . 1,765,875 19,1 4 2,000,412 21,0
Not reported 14,211 0.2 14,211 0.1

Tasrte 11.—CarrTar InvestEp 1N  OrurATING IENTERPRISES,
CrassFTED BY DAT: ENTERPRISE, WAS ORGANIZED: 1920,

CAFPITAL.
DATE OF ORGANIZATION. To Dec. 31, 1018, Additional
Porcent required to
Amount. | %0401, | complete.

All operating enterprises........cc.cooveen-. $42,017, 447 100, 0 | $2,160,391
1880 50 1BBBu e vnneenrcnameanranennsannaaannonras B8, 643
1800 to 1809.. feeeecetienecrnt e naaaa, 481,007
100060 3004, v e ceiiimiirie i 1,878,222
1905 60 19090 0 v v aevmnennnnnesmaceranmraamaerores 7,625,768

101060 1014, e eenermieniiiiraninran e 13,421,995 .
1915 to 1010, e iiten e —————n 18,747, 847 1,048, 218
Nobreported...occvvemnvnarneiiiiiiiirieenn 79,1 0.2 2, 568

DRAINAGE—MINNESOTA.

Tasre 12.—Drains axp Levess (CoMPLETED AND UNdER CoN-
STRUCTION) IN OPERATING ENTERPRISES, CLASSIFIED BY DATE
EnTERPRISE WAS ORGANIZED: 1920,

!

.

DITCHES, TILE, LEVEES.
DATE OF ORGANIZATION, Per Per Par
Miles. |centof|l Miles. {centof|] Mlles, |cent of
total. total total,
Alldrainsandlevees.| 14,823.1 [ 100.0
1880 to 1889.... 48,9 0.3
1890 to 1899 483 3.3
, 459, 9.8
X 20,6
625, 3L.2
3,790.1| 25.8
Nat reported 24.6 0.2

Crops.——The principal crops grown upon the drained
land in the drainage enterprises are wheat, hay, and
corn. Data were not secured to show the part of
each enterprise planted to any crop, so the enter-
prises have been classified according to the principal
crop, and the total area of improved land is shown
thus classified, in County Table II. No data were
secured at the general eensus of agriculture to sepa-
rate the crops grown upon land drained artificially
from those produced upon land drained naturally.

County TasLe L.—DRAINAGE ON FARMS: 1920.

THE 8TATE. || Aitkin, | Anoka., | Baecker. |Beltrami, Bonton, S‘%Lge' E%lr‘éﬁ. Brown,
1| Number of all farms in the state or county....c.coceiviiiicnnnns 178,478 1,045 1,580 2,831 3,085 1,661 1,028 2,954 1,978 '
2 | Farms reporiing land having drainage... 53,011 287 513 689 721 451 101 1,836 BB
3 | Farms reporting land needing drainage. 73,005 1,064 576 1,551 1,470 682 316 1,984 1,083
4 | Farms in drainage and levee districts....o.cooeeiiviveiiinneanne. 16,421 168 2065 103 708 37 36 441 368

LAND AND FARM AREA,
5 A]-)proxirnata land area of the state or county ..seres..| 51,749,120 |1 1,171,200 | 203,760 | 863,360 2,446,080 | 259,200 | 314,240 | 487,680 | 301,680
6| Allland IR farms. .. ovvveneeaeeceeaanennnan seres..| 30,221,768 || 231,221 | 213,900 | 454,388 | 450,487 | 210,888 | 287,527 | 440,3% | 349,113
7 Improved land in farms acres..| 21,481,710 61,864 | 121,603 | 250,946 80,821 | 126,049 | 251,002 | 355,474 | 200,808
8 Woodland in farms ... ........ ..acres 4,482,066 95,445 59,608 | 140,413 | 228,348 51,084 5,086 33,001 19,100
9 Other unimproved land In farms. ... cvvvevenienenninnn. aeres..) 4,257,302 73,912 32,6889 62,079 | 141,318 | = 40,955 30,440 62,011 69, 206
10 | ¥arm land reported as provided wilth deainage.............. acres..| 2,003,034 13,341 22,124 14,100 58,377 17, 529 11,723 99,629 38,078
11 | Farm land reporied as needing dralnage. ... ..acres 3,604,874 77,588 28,332 84,340 | 156,007 36,701 13,576 69,818 39,385
12 Dralnage only......oecniiiainiiieenass .- 80res 1,801,457 4,241 7,241 19,161 17,627 4,072 12,838 59,204 37,308
13 Drainage and clearing. ... oo iiiaiiiiiiiraneaearnaaas aeres..| 1,703,117 63,347 | 10,001 | 65,188 | 138,470 | 32,620 738 | 10,614 2,077




i DRAINAGE—MINNESOTA.

9
County TaBrn I.—DRAINAGE ON FARMS: 1920—Continued,
= ; : 3
Cinrlton, | Carver. |  Cass. 011:,1;1.3& Chisago. Clay. Slaeti: (z‘?‘gto%rf' %,r&‘g.
- — |
1 | Number of all farms in the coun(?v ...... R e, 1,817 2,009 1,579 1,624 2,936 | 1,948 | 1,253 1,80¢ 1,281
2 | Farmy reporting land having drainage... .. 9. 1,283 182 646 692 345 84 1,134 130
1| Tarng reporting land needing drainage. 702 et 603 658 888 560 256 62 776
© 4| Farms in drainage and levee distrietS.....oovevvenrnnnneennn. Creees 47 157 - 283 176 ¢ 125 111 224 79
LAND AND FARM AREA,
] A})proximnta land aren of the county. acres..! 564,880 | 240,640 | 1,346,560 378, 240 273,280 667, 520 652,160 | 409,600 676,480
6 | Allland in farms.,.............. -acres..| 185,199 | 2183821 ‘240,733 | 455,086 | 243,819 | 580,717 | 203,168 | 880,043 100,100
7 Tmproved land in farms .acres..| 54,854 | 138654 74,537 | 317,283 | '125,78% | 505,336 85,648 | 344, 500 68,435
F Woodland  farms . ...._... .oecacres..| 70,501 41,430 101,143 320 1 83,185 24, 386 97,901 6,613 77,312
[ Other tmimproved land infarms. ...................... acres..| 59,844 3R, 208 65,053 30,444 i 34,846 | 51,015 39,529 . 28,840 44,353
10 | Farmn land reported as provided with drainage.......... ... REreS. . 2,400 28,651 8,001 32,275 15,432 35, 220 2,307 84,453 4,622
11 | Farm land reported as needing dralnage... .. acres..| 35,673 28,825 50, 826 32,120 30,205 21,934 16,418 41,837 59,940
12 Drainage only........... acres. . 1,763 12,895 4,586 31,312 7,238 11, 862 8,617 40, 961 , 785
14 Drainage and elearing. - c....ooviiiiiiiiiiiiiiiiieiieeny acres..| 33,010 15,030 45,940 808 22,087 10,072 7,801 878 57,155
TFari- Fill- Free- | Good- N Henne- | Hub-
Dakota. | Dodge. | Douglas. | poute | more. | born. | hue, | Grent. pin. | bard.
1| Number of all farms in the county..................... e 2,373 1,036 2, 505 2,358 3,177 2,574 3,128 1,317 3,054 1,252
2 | Tarms toporting land having drainage. . 183 203 1,020 1,867 i 1,626 7 5 1,035 61
3 | ¥arms roporting land needing drainage. .. 412 403 1,458 1,458 160 2,058 515 659 1,522 414
4 | Farms fn drainage and levee distriets..........oooviiiiiiinian... 27 3 222 852 1 202 1 65 158 23
LAND AND FARM AREA. )
5 | Approximate land area of the cbmlty ................... e...aores.. 383,860 ) 281,600 | 414,720 | 460,160 | 555,520 | 470,400 | 400,880 | 353,020 | 361,600 613,120
6| Alllandinfarms. . ...oooooviniiiia, acres 824,708 | 247,027 | 372,809 | 430,461 | 506,830 | 413,088 | 457,795 | 819,290 271,762 | 181,996
7 Tmproved land in farms........ netes..| 268,581 | 200,445 | 242,620 | 361,478 | 378,270 | 315,445 | 347,702 | 284,040 | 186,755 | 80,323
8 Woodland in farms. ........... ~BCros 36,847 | 13,46 64,409 | 18,641 | 85,324 20,503 | 49,350 | 0,542 | 51,823 | 79,434
9 Other unimproved land in farms............... ..., acres..| 29,7807 24,118 | 65,831 50,442 | 45,247 | 77,080 | 60,644 | 28,600 | 33,184 | 32,230
10 Tarm land reported as provided with drainage.............. acres. . 3,554 10,090 22,290 | 176,974 3,676 | 77,597 1,453 | 16,807 | 15,840 2,265
11 | Farm land reported as needing drainage. ... .acres..| 19,315 13,841 47,839 86,069 4,761 | 07,435 | 10,661 | 16,007 | 83,003 | 31,801
12 Drajnugeonly. ..o .acres. . 11,573 11,238 18, 460 81,188 3,465 | 80,176 ,638 | 14,567 8,178 1,633
13 Drajnage and eloaring.coooooove i e aeres, . 7,742 2,803 29,373 5,781 1,298 ; 17,259 6,023 1,630 { 24,825 | 30,258
Tsanti, | Ttasew, | Jacksom. | Kanabee. 1§,%‘111(ih' Kittson, Igﬁ‘i’glg‘.i’ Ll‘,lgrig‘.‘i Le Susur,
1 | Number of all farms {n the county.............ooooooiiiii 2,212 1,436 2,218 1,568 2,432 1,408 944 2,008 2,260
2 { Farms reporting land having dralnago............o.....o.o ... .. * 600 "1 1; 467 ' 355 " 502 By 148 "783 " 851
3 | Tarms roporting land needing drainage...........co.oooaiiiL 1,003 733 1,234 444 1,600 427 647 930 1,131
4 | Farms in drainoge and levee distriets..........ooooioiiiiiia il 242 56 769 132 444 70 104 183 56
LAND AND FARM AREA.
H] roximate land ares of the county.........o.oooooeen.... acres..| 282,880 | 1,747,200 449,280 341,760 512,640 711,040 | 2,010,240 | 505, 600 298‘240
0 | ARt e wren of tho count Vi acres..| 250,000 | 108,076 | dad)702 | 182311 | 464,041 | 442)D30 | 152,607 | 464,784 |  204)814
7 Improved land in forms. . 138, 810 33,637 | 872,670 67, 535 360, 306 342, 087 22,450 | 419,986 178,813
8 Woodland i farms ... .o i i , O 106, 916 0,710 80, 003 23,707 43,814 93,231 8,794 35, 225
] Other imimproved land in farms. ........... ... oLl aores..| 47,117 28, 423 42,412 34,773 80,928 57,038 3,826 1 36,004 50,676
10 | 1"arm land reported as provided with drinage............. acres..| 12,082 2,468 | 110,293 9, 252 29,730 35,413 4,850 27,897 22,966
11 | v fand roported a8 neoding Arainago. .. e, . 11l .acres..| 30,160 [ 62,768 | 77,482 16,842 | 67,083 2, 70,010 | 27,051 | 31637
12 Dradnago 0nly. oo e ....aeres. | 10,67 4, 87,152 2,915 55,612 2,497 1,586 1 26,717 13,184
13 Drainage and clearing. ...l acres..| 19,498 58,768 10,330 13,727 12,851 29, 903 60,333 334 18,453
L3 R . '
Lincoln. ; Lyon. |McLeod. Mlgggo Marshall.| Martin. | Meoker. %‘%‘l}: ng;n— Moer.
1 | Number of all farms i1z tho county...........o.ooiiiiiiiia. 1,468 1,816 2,447 590 2,607 2,4.:&5 2, 460 1,898 3,005 2,364
2 | Forms reporting land having drainage. ' 567 ’03 1,538 92 ) 2,025 "760 357 ’l.iﬁ() 486
3 | Farms reporting land needing drainage. . 633 811 1,500 413 SZ7 1,664 1 1,020 720 820 857
4 | Farms in drainnge and lovee distriets......c.....o.. [P il 242 137 13 553 933 19 104 102 16
LAND AND FARM AREA.
5 'OX ' f the count 342,400 | 453,120 | 317,440 ) 366,080 1,144,320 | 460,160 | 397,440 | 878,120 | 731,520 | 455,040
i ﬁﬁplh?{\d“i?fl }Srlﬁg‘.l.‘?lf% S comy 305,315 | 400,218 | 200,131 | 133,490 | '734,432 | 437,320 | 364,060 | 178,550 | 4407013 | 404, 092
7 Tmproved Innd in farms.. 270,732 | 358,206 | 252,000 82,218 | 523,383 | 372,380 | 280,664 9,548 | 228,130 | 354,636
8 Woodland in farms............ 4, 417 8,452 19, 085 23,347 81,035 9,389 8, 601 0,223 | 137,388 | 16,486
9 Other unimproved land in farms......... .o..oool 30, 166 42, 560 27,440 27,034 | 120,414 | 55,560 | 55,605 | 28,779 | 74,486 | 32,070
10 | lFar eported as provided with drainage 21,105 04,173 47,434 4,711 | 109,896 | 187,232 | 20,937 | 10,882 | 11,409 | 23,358
1 | o %&3& i's{)’é’ﬁkéa os hooding dralnage. g 91,495 | 46,883 | 40,726 | 27,554 | 8O, 984 82,842 | 40,208 | 33 488 | 41,545 | 26,605
12 DIAinoge OnlY . e eeeamenrnnnnns 20,847 | 45,876 | 29,856 9, 28,570 | 78,100 | 24,073 | 035 ) 7,704 | 22,187
13 Drainage and clearing 578 807 10, 870 18,238 61, 414 4,733 | 15,425 | 30,463 | 33,751 4,508

72195—29———3
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County TaBLe I,—DRAINAGE ON FARMS: 1920—Continued. .
Murray. | Nicollet. Nobles, [Norman. gt]é.él: Otter Tail. iﬁ@‘t‘?ﬁ. Pine. 51: g’%_ Polk.
- - —
5 10 the QUL Y e e e acie e e e 1,876 1,497 2,018 1,940 2,287 6,627 | 1,221 8,088 1,187 4
3 %;’;‘;‘;"fe;‘o‘;‘ﬁ,{g’%;‘nd having drainage. . : Pwsl Trs| Tome| Tser 100 1,028 | a4 | ‘a7l 164 1j§8g
3 | Farms reporting lend needing drainage............oooeeemeinnt .- 1,104 806 831 370 302 3,119 361 1,418 199 1,412
4 | Farms in drainage and levee distriets.......... ererarseareriaaaes 37 124 208 202 12 415 403 80 49 13
LAND AND FARM AREA.
e Iand area of the county......... e v....807€5..| 450,560 | 283,520 | 462,080 | 550,400 | 426,240 | 1,304,960 | 388,480 | 904,320 | 300,160 | 1,266, 560
Ry A eeruaent ST 416,872 | 267,521 | 437,08 | 489358 | 276,221 | 1,005,739 | 284,488 | 833,418 | 276,371 | 1,080’ 155
A oo | nng we S| s i e e
nd ion farms...ocewenacen [N 5 87 112, 040
B O wmmproved iend IA farms... 111111 III I 33,374 | 27,421 | 54,830 | 33,045 | 126,216, 51,057 | 117,771 | 28,370 | 1149w
1 orted as provided with drainege........ creann 37,274 | 70,900 | 122,002 2,208 44,840 | 76,900 | 10,533 V7,763 14
B o nd reported o8 heeding drainage.---o... 36604 | 1,054 | 16,068 | 0,040 | 100,323 | 40,804 | 62,068 | 129 | ghiand
1z Drainage only........- eeertnananenanns 3,291 | 87,108 | 6,412 | 5,700 | 85,754 | 20,620 | 5,412 | 7,421 [ 332m
13 Drainage and clearing.... .. aemeenes cmrmaaaaanan +ee..BOTES.. 5,408 | 3,046 | 10,546 | 4,240| 83,560 | 20,175 56,0656 01| 52,066
Red St.
Pope. |Ramsey.| . |Redwood.| Renville. Rice. Rock. Roseau. Lol
1 | Number of all farms in the county... . 1,802 983 907 2,548 3,049 2,416 1,307 1,854 4,91
2 | Farms reporting land having drainage 452 38 115 1,300 1,483 467 315 500 823
3 | Farms reporting land needing drainag: 819 67 2117 1,677 1,016 002 454 657 1,900
4 | Farms in drainage and levee distriets....... 52 13 102 487 237 94 12 442 190
LAND AND FARM AREA.
5 | Approximateland ares of the county.......... <ee....a0res..| 443,520 | 103,040 | 276,480 | 568,840 [ 625,020 | 316,800 | 314,880 i 1,008,800 | 4,161,920
8 | ahfand fn fBTHNS. 2 eemeenesas acres..| 381,128 42,408 224,720 ( 525,074 | 586,156 | 207,038 | 202)804 | 416,204 | 402 351
7 %glpl;i)lvec(li lunlgl in fa ACTes 2?2, %gg 36,195 122, (]i.gfli 4%% ) gg(i 5%, Zﬁ 217,241 262 s %i 212,214 93,471
8 godland in farms........... acres. . 5 y s y . 3 3, 90, 517 210, 620
9 Other unimproved land in farms acres..| 76,614 6,542 22,042 @4,587 9,473 67,756 20, 060 113, 503 08,260
10 | Farm Jand reported as provided with drainage... ..mores..| 10,234 7 19,035 76,089 08, 484 10,281 16,151 90, 446 17, 545
11 | Farm land reported as needing drainage.. acres..| 22,068 3,501 34,036 79,427 72, 501 24,654 20, 511 61,262 103, 558
12 Drainage only........... aores..| 19,359 1,312 | 10,626 | 73,946 | 71,117 14,277 19, 661 12,523 1 10,918
13 Drainage and clearing. . Beres. . 3,607 2,279 | 28,410 5,48 1,384 10,277 850 48,739 03,341
Seott. | SOt | gibloy. | Steams. | Steele. | Stevens.| Swift. | Todd. Dray
1 | Number of all farms in the COUDEY ... ..oeuerennenars rrerraanaens 1,628 1,400 2,111 4,598 1,860 {1,163 1,781 3,521 1,08
2 | Farms reporting land having dralnage...c.ceeeviiucicanennen... fen 459 294 953 95 95 444 518 715 156
3 | Farms reporting land needing Arainage......cecvvvocanen. PPV 710 603 1,208 1,863 1,328 536 832 856 130
4 | Farms in drainage and levea distriots............. veremarrecany veas 55 192 30, 191 15 129 333 335 106
LAND AND FARM AREA.
5 Af)proximate land area of the county....cooeveevivnniinn aores..| 234,240 286,720 | 374,400 871,880 | 275,840 | 360,080 | 474,240 | 012,480 | 363,520
6 | Allland in farms. ... : 210,218 | 224,020 | 355,809 | 780,890 | 250,215 | 316,008 | 447,780 | 474,051 { 321,002
I S i B0 | Ehat | a0 | tovom | nan| Caam| rss| hew| Mo
oodland in farms,.... semecasacesenaaasaen tesesenoans 3,419 , 860 36, 567 8,120
9 Other unimproved J60a 10 TAEMIS - - onneomsennenen s : 51,284 | 40,634 | 54,234 | -119,505 | 33,300 | 83'300 | 48903 | 95,0011 158:m
10 | Farm land reported as provided with drainage............. acres. . , 770 10,705 35,410 31,881 35,471 33,250 33,838 | 22,421 16,843
11 { Farm land reported as needing drainage.................... ACres. . 23,108 23,080 49, 548 54,017 43,632 24,233 41,039 30,871 7,008
12 Drainage only..... erenennn e . -a0res. . 8,321 5,512 42,733 22,202 35,017 | 19,533 | 38,014 | 7,512 7,983
13 Dratnage and eleating. . ..ovnei i iiiaeiireeicaiaanas 20res. . 14,787 18,468 6,815 22,626 7,715 4,700 3, (325 22,859 3%
Waoshe ‘Waton- : e Yollow | All other ‘
‘Wadena, | Waseca., ington. wan, | Wilkin. | Winona. | Wright. |y <feina. | conntiest
1 | Number of all farmms in the QOUNEY ... .eueeseerreerireeareaaaennnas 1,326 1,600 2,014 1,402 1,183 | 2,150 3,97 | 2,100 4,168
2 | Farms reporting land having drainage............. wevameiacaes [ 318 1,008 155 1,001 178 13. 1,406 530 21
8 | Farms reporting land needing drainage... 619 1,179 482 04 04 47 10622 1,077 480
4 | Farms in drainage and levee districts..... 133 123 34 151 187 2 7100 155 13
LAND AND FARM AREA.
5 A{:x])roximute land area of the COUNEY. . eeeerenrremennen... -acres..| 344,320 | 275,840 | 254,030 | 277,700 | 476,800 { 407,080 [ 442,240 | 479,360 | 3,013,120
g All Iimd ?nyfn&”rlus. ORT TSP gt BCTES. . 206, 503 248,191 221,953 259, 566 402,139 | - 378,215 | 403,305 | 458,050 606, 487
A ool B Wm) mam) ma) e ) e e o
9 Otber unimproved fand T farms 772201002 acres..| 34,50 | 41,378 | 24,080 | 28981 o781 | oxlodd | 70129 | 537| sesd
10 | Farm land reported s provided with drainage...... P acres. . 14,416 39,312 3,650 83,867 26,199 509 24,007 23,263 403
11 | Farm land reported as needing drainege. ... .... 41,740 | - 49,566 | 13,250 | 54838 P985 | 1,367 | 46776 | 40,607 | 13,07
12 DIBINAEE ONIY .. vreeaemaessnnnnneannonnns 654 37,582 5,504 53,139 4,573 673 | 14,358 | 30,655 650
13 Drainage and clearing.-.. . .. Ceereereea e, favenaaans 37,005 13,984 7,746 1,699 412 694 | 32,418 952 12,42

! No drainage on farms veported in Wabashg County,
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DRAINAGE—MINNESOTA. 11
Counry Tasre IL—OPERATING DRAINAGE ENTERPRISES: 1920.
gome || Attkin, | Anoks. | Becker. |Beitrami,| Benton. | Big Stome gore
LAND AREA.
1| Approximate land area of the state or county................;...o. sores..| 51,749,120 i| 1,171,200 | 203,760 | 863,360 | 2,446,080 | 250,200 { 314,240 | 487,680
2 | All land in operating drainage enterprises. ‘ .acres..| 9,232,700 419, 680 68,891 17,235 | 1,211,754 7,979 10,111 54,548
3 Trproved land .. ... ... ... ‘mores..| 3,818,490 || 136,058 | 26,450 8412 | 137,604 4310 5,918 | 49,638
4 Por cent of oll improved land in farms cvanne 17.8 58.3 3.8 3.4 WL ‘3.4 "2, 40
i ‘Timber and cut-over land...... .aeres. .| - 1,370,023 115, 255 1,384 200 574,444 T3 R I
6 Other unimproved land .. .. . llmores .| 4,044,106 || 208,367 | 41,048 8,823 | 599,706 3,363 4,103 4,010
1 gwamPy or sitbject to overflow, in onterprises.. ..acres. .| - 1,103,136 31, 557 7,959 8,042 17,818 163 B8O |oeeiiinns
8 | Suffering o logs of crops from defective drainag .acres. . 471,004 25, 167 7,839 1,106 |. 88,658 f..c.ounn.. 1,371 |evesenn.s
§ | ABSOBIOW ACTOREB . « + 2t vsesessasnrsnarnsssensmenssnnsisnsosnsemnennnmeiemnn 9,074,662 || 419,680 68,801 17,701 | 1,211,754 7,079 10,111 54, 548
10 Txcosd over all land ih operating enterpris T4L,053 |loooe i e annn, 466 ..o ueiifes (R [V P
DRAINAGE WORKS,
Opeh ditches:
i Completed. ... ....... eaeiaas Hideaibeeaidnasanian [P, miles..{ 14,667.0 530.0 303. 4 104.8 1,635.5 62.3 34.4 .
12 Additionl ritider cotistructiot . . AT | N ST S N 07 [oanermzss %0
13 Maximum coiupleted ih any enter%rise .. 8.0 80.0 23.0 27.4 218.0 1L0 8.1 20.0
14 Maximum widfh at bottom of ditch 2. .. 72 12 16
15 aximuin of nYJerago depths of outlet ditches 2. ... . 24,0 .0 2,0
16 Meah depth of bratich dltches 2. .coeiviiiievuiinnien i, feet. . 4.9 4.5
. Tilo dﬁl nls:t 4 ) . :
ompleted.............. e e ks hdaa it e et ds e danbaennans miles. . 5,924.6 243,
i Additionnl under conistructlon. .- iu-..oiiiainnasn. "462.7 50
19 Maximum coirpleted in ady enterprise. .. . 153.0 16.0
2% Maximuin size oftllo 2.0 oot 48 42
Aoccossory lovees and dikel
il Com{)leted ........... .. 0.1
2 Additlohal under constru 0.3
28 | Arvg draiped by open ditches only .. 8,440, 167
24 Longth of these ditches...... 13, 452.0
2B Average length per acte... ,
26 | Arves drained by tile only 2... 271,118
2 Longth of these tile. ....... 2,816,1
28 verage length per acre. 54.8
20 | Area drained by open ditchesand tlle?. ..o acres..| #52L,424
30 Longth of these drains..... - .Jmiles. 4,902, 3
3l Average length per acr 50,2
DEVELOPMENT OF LAND.
92 | Improved land in operatin, éntorprises 1920, cinreincnionnnnrenn- acres..| 8,818,400 136, 058 20,4569 8,412 { 137,604
33 | Improved land prior to drainago. ... ocooaiiiinas, Cavens ceaenas acres..| 1,722,875 19,070 9,097 2,218 |ieaecirnnnn
R Incronge since drainage. 2,008, 615 20,979 17,362 8,138 37,604
35 Por cont of Increnso 41, 207.% 100.9 0.1 ..., e
30 Per cent increnge is of 9.8 43.0 14,8 2. 41,
87 | Timber ond cul-over land, 1920..... vasess eeaneesaanneraserarnea acres..| 1,370,023 115,265 1,384 200 574,444
38 | Timber.nnd cut-over land prior to drainage.............. fennveeenn 1,473, 820 117,480 1,666 214 581,444
30 Deoreaso since droinage 103, 797 2,234 272 14 7,000
40 Por cont of decroase . '1.9 16.4 8.6 1.2
41 | Other unimproved land, 1920 4,044, 106 208, 367 41,048 8,623 599, 706 3,353 4,103 4,910
42 | Othey unimproved land prior 6,036,014 | 203,112 58,138 14,748 | 630,310 5,893 7,188 b1, 275
43 Dacrease sinee drainage 1,991, 818 24,745 17,000 6,126 30,604 2,540 2,905 46, 366
4 Por cont of decrease. 33.0 8.4 2.4 41.5 4.9 1 41, 90,
46 | Swampy or subject to overllow, 1920..... feeeaivnns eeveeraenenanan acres.,| 1,193,136 31,557 7,969 6,042 17,818 153 580 |.ovur..
48 | Swampy or subject to overflow prior to drainage............. ceennn acres..| 4,634,641 168,468 37,128 16,603 154, 880 4,118 §,702 43,043
3; Duclignso since (111'ainage.. peevaeans eeeenasnaianceenaees acres..| 3, 441,]202 13(}%?1:1; Zgbéﬁg loégﬁé 137?;7% J;’gsg 5§ (1)1% 4:116043
Por cont 0f decrease. .voeveeeeceeaianen PN . . . 3. A R, ) 0.0
CAPITAL INVESTED AND COST PER ACRE.
49 | Total copitol invested n and required for completion of operating
enterprises..... evemeresraneeeeenmeanaenaan dollars..| 44,188,838 || 066,046 | 316,685 | 162,025 | 3,108,371 84,753 | 204,470 | 064,858
60 Ci(x})itul inves. 0 rises to Dee, 31, 1919. . dollars. .| 42,017,447 968, 046 316, 585 162,025 { 2,994,371 | 63,127 204, 470 953,768
51 Additional capital required to complele these enterprises.....dollars. | 2, 186,391 112,000 1,028 Jvvenarnne- 11,000
52 Averago cost per acre when cémpleted......... [P .dollars.. 4,79 2,56 8.12 20. 22 17,69
53 | Bntarprises constructing open ditches only...o.cocivveviiiaineen dollars. .| 23,238,980 3, 106‘ 37L 86,325 55, 766
84 Avertge cost por acre when completed. . .dollars. . 2,75 2.56 16,62 5. 68
56 | Enlerprises constructing tile drains only.... .dollars..| 7,891,548 62, 885 657,744
o Average cosl per gere when completed........ .dollars.. 27,9 2L.07 19, 24
57 | Enterprises constructing open ditches and tile drains. .dollars. .|613, 653, 301 66, 260 251,848
i Average cost per aore when completed....... vereeananaas dollazs.. 25.99 32.87 23.92
CROPS,
Improved land in enterprises reporting—
0 ‘Wheat ag Jrinci)[)ul crop on drajned land.........cooiiaiaas v..80res..|. 4,774,205 l........... 2156
a0 Hay as prineipal crop on drained land.... 80reS.. 940, 935 36,058 24,654
81 Corn as prineipal erop on drained Jand.. acres. . 027,801 {[+rvereanns . . 1,048
] Oats as principal erop on drained lond.... acres..| 7166,230 [l..coaaeonan 245
03 Potatoos ag principal erop on drained land.. ACIes. . B5,030 H.uieneones 209
04 Tlax as prineipal crop on drained land...... . ..8eres. . 184 1. .enns vesfennnamenvan
86 Not roporting prineipal crop on drained land............. eonna BOTES. . 1,187 ||eecvernanes werervevann

1 Office estimate; the reported figuros excoed the improved acreage in all farms in the county as determined by the census of agriculture,

2 When works under construction have been completed,
s Includes 4,642 acres constructing also 0.4 mile of leves.

¢ The reported figures have been reduced injproportion to the reduction made in improved land, 1920,

® Per cent not shown when mors than 1,000

¢ Includes cost of 0.4 mile of levee,

1 Includes 4,802 acres reporting barley as principal crop.

# Includes 489 acres reporting sugar Rests as principal crap.




DRAINAGE—MINNESOTA.
Counry Tasre IL—~OPERATING DRAINAGE ENTERPRISES:‘ 1920—Continued.

BooN Gomann =

; i Cotion- | Crow
Brown. | Carlton. ’Cm‘ver, Cpss.  {Chippewa.| Chisago. | Clay, Wood. | Wing,
- 1
. LAND AREA. ,
N i
Approximate land arca of the county....coovaveiein i et acres..| 391,680 | 554,880 | 240,040 | 1,346,580 378,240 | 278,280 | 667,520 | 409,800 ] 876, 480
All land in operating drainage enterprises............... P . 27,688 1 42,500 | - 6,282 71,871 50,782 17,868 | 979,975 33,504 1 24,402
: Improved 1an8 .. .. .. oooi ey i e . 15,310 6,326 3,140 14,137 39,320 8,782 | 248,830 26,121 1 12,551
Por cent of sl improved lsnd in farms... : 5.8 1.5 2.3 19,0 12,4 7.0 49,2 1.6 18,4
Timber and eut-overiand.. ...l 33 5,881 99 23,900 [..oioinenen 8,064 4,002 ..., | % 789
Other unimproved land. ... ..o i 12,195 30,793 3,043 33,834 11,453 5,682 | 127,053 7,403 i 9,062
Swampy or subject to overflow, in entorprises.......... ... . 3, 061 9, 520 1,637 |oeeieianls 1,872 1,238 1 76,878 3,892 | 348
Suflering o loss of crops from defective drainage. 7,804 |..... ... 281 |..... ferias 2, 667 1,167 14,275 52 ieiinnn..
ASSeSSCH BCIBRZC . . i vt aniiciiaaei i e aaaens 27,588 42, 500 6,282 71,871 50,782 17,868 | 379,975 83,524 | 24,402
Lxeess over ali land in operating enterprises | . i
DRAINAGE WORKS.
Open ditehes:
Completed. ... i a e miles. .
Additional under comstruotion. .. ...ooiiiiiiiiiiii ]
Moximuam comploted in any onterprise..
Maximuam width at bottom ofdltch*......._..
Maoximum of averago depths of outlet ditehes 1. 5!
Moan depth ol hraneh ditehes L. oo oo iiviiiimiiianiinad
Tile draius: .
Completed.. ... i i e
Additional under construetion. ..ol
Maximum completed in auy ontorprise.....oooveveeiais miles. .
Maximum size of tilo .o inches. .
Accossory lovees and dikes: : - )
Comploted. ... e e mmdles. oo ...
Additional under construction......_.. e ne ey miles. . [T 1 TR S 8 T P N I, .
Arps, dradned by open dliiehesonly oo iiiiiii i, ...acres.. 9,804 42, 500 12,365 17,368 | 376,020 1,003 | 24,408
Length of these ditehes. ... ... ...aoflos.. bs.6 b4, 0 90.2 74.5 236.7 5.0 105.0
yerage length per aere...........oolllls N eeennenaanaan feot, . 52.6 6.7 38,8 22.8 8.3 24.2 22,7
Aren drained by tlloonmly L. oo i 6,336 [....oiinnn 23,527 [couoonn verfetveinnand| 15,008 fie..
Length of these tile.. ... e . 113.2 [vevennnnnn 118.9 |..ohees IS P, LB | .,....s .
Average length per nere 94,8 j..uienaann 25,6 beooaniadei 67.2.......
Aren drained by open ditehes and gile L. ..ot acres..| 11,808 .7 ....... 14,890 ... . 3,055 17,353 |.. ... .
Tongth of these dratus. ... ....... ...miles. . thala (00 12L2 4., 8.8 X
Average length per aere [ 7% I TN 43.0 . W7 49.40.........
DEVELOPMENT OF LAND,
Improved land i operating enterprises, 1920....... e acres..] 15,310 6,320 3,140 14,137 39,520 8,782 1 248,830 26,121 [ 12,481
Improved land prior to drainago............... .acres. . 8,810 3,049 Gld ) oeevinnnnn 23, 576 2,509 | 121,358 10,114 4,059
Inerease sines drainage...... . _neres. . 4,400 2,877 2,520 14,137 15,7538 6,213 | 127,472 16, 007 8,402
@Y COME Of TCTCANE. nvecnn v« venersnnennnseaeaenrsne ] s 0.21 4lL4 ... .- 66.81 248 1050 ‘1Sma3| 200.2
’er cont increase is of all improved land in farms, 1920 2.2 4.8 1.8 18.0 5.0 49 26,2 4.6 12.4
Pimber and cat-over land, 1920, ... ..ol aeres.. 33 5,381 £1¢] 4,002 2,750
Tmher and cut-over land prior to drainage.. ..BCTes. . 33 5,633 170 4,508 4,235
Docrense sinee draftngé.....iveieieenann ABOTOS - avenaain 252 71 416 1, 466
Por cant of deereasc. oviiiviiiiaiiiaiial. Ceeaneee PO 4.5 4.8 0.2 845
Other unimproved land, 1920....... feeeeaeiaeaeuaieeaeain Ceeean neres..! 12,195 30,703 3,043 33,834 11,453 5,632 | 127,053 9,062
Other unjmproved land prier to drainage .acres..| 18,595 32,918 5,488 47,289 27,206 11,745 1 254,100 16,088
Decreaso sineo draliago...oocoavan... ] 6,4 2,125 2,455 13, 4656 15,753 6,213 127,056 7,026
1700 ol OF QEETBHYG. Lo iim i naenivasnraaaraasnanenenen Crereeeans 34,4, 8.5 44,7 28, 57,9 52.9 50.0 } 437
$wampy or subject to overflow, 1920...... et ey acres. . 3,061 9, 520 1,637 |oeniaiinaas 1,672 1,238 76, 878 28
Swaunpy or sublect Lo averflow prior to drainage. ..neres. .| 10,556 26, 668 8,283 63,317 16,571 8,006 | 168 980 11,246
Decrease slice drainago...... e . BC1BS. . 6, 504 17,048 4, 616 63,317 14,880 7,668 92,111 10,918
VOr CONE OF ACOIEASC. —nvnr e n e e mes s e easasanesnas L b2.5 B4.2 3.8 100. 0 49,9 &6. 1 4.5 4.1
CAPITAL INVESTED AND COST PER ACRE,
Tatal eapital Invested in and required for completion of oporating | .

CHEIDIHSES . eee s ez eanenvnnns teemanetoanzastoenerazonnanns dollars’.| 092,574 | 135,012 | 136,070 | 208,006 | 1,036,955 | 04,002 | 712,787 | 932,231 | 18,073
Cupital invested In these enterprisee to Dec. 31, 1019.......dollars. | 500,105 | 183,012 | 117,570 208,896 | 1,036,955 04,002 { 712,787 | 844,801 93, 974
Additional eapital required ta complete these enterprises.dollarg. .| 132,379 18,500 [oeavaninnsaafoanaoiioileiiiiiieaniais 107,430 |..... .

Average cost per acre when completed.........0...... dollars. . 25:16 21. 66 20. 42 &, 47 1.88 28,40 3.8
Tuterprises construeting open ditches only ...l dollars..] 111,204 25,337 83, 635 04,062 | 608,212 16,320
A erage cost per acte when completed. . ~dollars 11,24 162 547 e | QB{;?E&
Tnterprises constructing tile drains only ... dollarg 236,319 16,831 9
Average cost per acre when completed. . ....dollars..|  37.30 107,89 21.70 [ERrTTrye) 6.
Enterprises sonstrueting open ditehes and Ll .-dollars..] 845,051 33,011 442,890 |oonneol..- 14,575 | 540,170 |........ .
Average cost per aere when completed............ eenenes dollars. . 30.81 38,36 29,73 |l 3,00 ERE R N
CROPS. B
Improved Jand in entorprises m];or!;ing—-
Wheat, asPrianaI crop on drafned land. ...l YV -1: T PN PR SORN R PO 39,320 |.ooeunn..s 20,087 1. eoeeiiidseeininns
Hay os prin ilpa crop on drained land............... .aeres. . 207 6,326 423 14,137 ...l 8,732 09,548 |.......... 8,399
Corn g prineipa) crop on drained land............. . e . ) . 26712 £152
Ouats ng principal erop on drained land. .... ' )
Potatoes a3 prineipal crop on drained land :
Flax as principal crop on drained land..........
Wet reporting prineipal erop on drained land

1 When works under construction bave been completed,




DRAINAGE—MINNESOTA. 18
County Tasrr IT.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

Dodge. | Douglas. | Faribsult.| Frecborn.| Grant. H%nigf" Hubbard.| Isanti. | Itasea.

S~ i SEnN

—

@
LAND AREA,

Approximato land oron of the county........ooovniiiiinienil acros..| 281,600 | 414,720 | 460,160 | 470,400 | 353,020 | 361,000 | 613,120 | 282,880 11,747,200
Allland in operating drainage entorprises. .....ooiiiiiviie.. .. 118, 686 19,084 60, 365 13,375 14,802 19,168 99,627
Dproved and. ool Ll 100604 | 11403 | 600305| ®,080| 3,806 9,615 |..... .
Tor cont of nll improved lond in farms. 8.1 3.6 21.3 4,3 4.1 6.9
Tinthor and cut-over fand............... RN IO ST 236 |.cvnrmmnn 1,202 | B,178| 4,087 [ 84,051
Othor unimproved 1and. . ve v evnurreiniiiineiinceinninnen - 17,181 Toddb [avevnnnan 4,063 5,824 4,616 | 065,470
Swampy or subjoct to overflow, in enterprises .. . 5, 06 o
iufrer}x)l w loss of crops from doleotive dramege. . 22222 111111 BETOS. .|vvmsrernre|eeenreseen 15‘; Ml H RS 3; 4 e LS L
BI0SE0U0 DOIBRED vt v s v s cmase i aanaeesanrbersssateaaaar s 13,9002 3 5 L, 802
Tixcoss ovor ol land in operating ontorprises . ........oeats BCTOS..]evnes '.? ....... 0’677 118,68.: 19’084 60,365 13’375 14’302 19'108 99’527
DRAINAGE WORKS.
Opog dltc}x?‘a:d ’
ompleted, ........ U PP .. . 2, 29, 8 . . . . s
i\fdd%tlom\l uncloi' ctmis}:ructlon TSROSO RO 11 o RPN S I 13 .? ...... 1 M ...... QM ...... 620 DH ..... 310 ..... 1115 ...... WO
fexlmum completod in any enterprise. Cevaaie . 28, 27 2. . . . .
Maximuom width at bottom of dttcfl Lt . . 0 1g g ! 23 1013 738 718 1118 .0
Maximum of ayorugo doPths of outlet ditches 1 ..feet.. . 14.0 9.7 12,0 9.0 B0 5.0 9.0 8.0
Moon doptl of hranch dltehes b .o.oeueie i ) 3.8 7.5 6.0 4.4 3.4 3.4 4.7 6.8
Tilo ((‘lruh)is:t )
omploted ... piiieiieiiiii e, 11.6 0616, 0 17.
A(ld tional under construction . 3.8 ll.g ..... 535
Muximum complotod In any ontoery 40,1 10.1 18,2
Maxtnum slzo of tled.....0 [N 36 34 32
Aceossory lovees ond dlikes:
301111)101;0&1 .............. PR 21 (e 00 AU FURR SUSUUPURI FOUUPRIIT ISUOUPUION FECUPUIIRIE PRppppaRs FPPRTPRERES FERY SN
Add{tional undor constructl VIO RN I MRRDPRN MRS MDD R PP PR EERT TR e
Aron dralnod by opon ditches only 1 ...aeres..| - 770 29,371 14,339 14,200 50,079 13,007 14,302 19,168 90, 627
I.onﬁth of these ditehos...... ...miles.. 4.0 122.2 32,3 74,8 56,2 .9 3L.0 111.5 07,0
vorngo longth per acre, fect. . 27.4 22,0 11.¢ 21,7 5.9 36,2 11.4 30.7 5.1

Area drainod by tilo only ...t aeres. . 30, 646
Tongtls of thoso tlo.. ... ...miles 244,83
VOrRED LONEEN POL OO e e et eviaiarritienisiniaans foet.. 85.2
Aron dvainod by open ditohes and $llo e, oo 0CIOS. . 67,700
Longth of thoso dradng..voeveaneains ...iles 402.7
VOPAKD L8N ZEI DO BOYO.vasvserersrarancrerineenmnsaness feot.. 38,4
DEVELOPMENT OF LAND,
Improved [md In operabing entorprises, 1020, ceveeninennnnnen, acres. . 7,028 16,762 1 101,504
Improvod land prior to dralnsgo. c.veerniiiininai i acres. . 1,070 | 10,771 63,042
THoronso $INee QralnBE. cvverraerrervorirseecnmreecaseaaens acros. . 5,008 5,081 38, 462
Porgont of INEroade. ... . veevaues beermetsseceeteniaaeeiines 250.8 66, b L.
Por conl; Inerenso is of sll improved land in farms, 120......... 2.4 2.5 10. 6
Thmber and cut-over lund, 1020 .. ...acveaes heraversearnarnaned
Thimbor and otii-over land prior to ATUINAZO. v v v e vvnmernmnannnns
Docronso since dralnngo....ueeaeieeaee eeieonaanasaasenaeny
Poroont of d00rons0. «voeeees B NN

Other unimproved land, 1020..(..oueeeennnns
Othor tinfmproved land prior to drainsge
Docerongo sinco Aranago. .co....
Por cont of 00reasd. ... ..

Hwampy or subloot to ovorflow, 1020, .........
Swampy or suthjoect to overflow prior to drainage
Docvongosinoe drainage. .
Por cont of deoronso, .

CAPITAL INVESTED AND COST PER ACRE.

Tolal enpltel Investod fn and roquired for complotion of opomtin(f enter- .
prised, . .iumuen cecuran Wersesnaaan D TR T LI dollars..| 56,060 | 197,530 | 2,817,118 313,283 | 584,828 | 237,777 30,887 | 194,885 | 241,400
ng}lml mvostod in those ontorprises to Doe, 31, 1010....... dollars..| 55,060 | 197,536 | 2,101,018 | 205,283 584,823 | 227,277 30,887 | 104,885 | 241,400
Adaltional capital rogquired to complete these entorprises. Ldollars. .o oaiioe|eeieinieee 125, 500 8,000 |oevvnenace] 10,500 |ooueeeoasiumnenresefoiuenaens
Avorago codl por acro when completed.. . .o.oeenunnns dollars.. 4,03 6.44 10, 62 10.17 2.43
Tinborprises congbruoting opon ditohos only....cceeveieecanens dollars.. 8,600 | 158,132 88, 823 104, 885
Avovago cost por sore \k'hon comploted. veeneostollars.. 11,04 5,88 6.19 10.17
Tinterprises constructing tilo drains only. dollars. .|, cuvvneens]emavennan- 642,864 |..
Avorago cost por acro when comploted......ovvauaunaseeras AOHATS. e ceaianera]eonareasns 1%, 54
Tnterprises constructing opon ditches and tilo dradng....oconee dollars..| 47,460 39,404 | 1,585,430
Average cosb por 60ro whon completod.....veareeaeeeenenes dotlars. . fg1| 3b17 25,42
OROPS.
Improvod land in entorprigses reporting— '
Whoat 03 rmoliml crop on drafned land. ..-v..nn.e
IIny ng prinofpel orop on drained land...

Corn ns prineipal crop on drajned land. ..
Oats ns prineipsl crop on drained land.....
Polntoos ag principal erop on drained land
Tlax as prineipsal crop on drained land. ...
Not reporting prinelpal erop on drained lan

+ When works under construction have heen complated.



14 DRAINAGE—MINNESOTA. '

7 TERPRISES: 1920—Continued.
Gounry Tapiz IL—OPERATING DRAINAGE EN
= Kandi- | 1 Koochi- | Lao qul 1y, gueyr | Lincoln, | Lyon,
Jackson, | Kanaboc, yoh?f Kittson. | “ching, | Pario. 4
&
: AREA.
LAND mores..| 449,280 | 341,760 | 512,640 | 711,040 | 2,010,240 | 505,000 | 208,240 | 342,400 | 453,120
8 COUNLY s enreasvenmaaneeiinaaniian . ( .
1| Approximato land aren of § ¥ \ *85,147 | 16,580 | 66,279 | 408,204 703, ﬁg %8’ 235 %8’ ;ﬂ %’il’ ggg %; ‘ig;
2 | Allland in operating droinage enterprises. 56, 193 8,303 (. 60,028 | 2275, 330 1 hass Oy 65 i o
1 B ent orul tmproyed Tend i farme... 11111 o L)L ST e | w8 | A e .
H Tim§g SR outover fund.- §; s23 | 'B,2607| 195,208 | B16,475 | 6,4887| 6,000° 8,308°| 9958
6 QOther unimproved land... 0110 80 2 336 5. 405 5 580
; 9 785 830 | 19,773 | 300, , ) \
ampy or subject to overflow, i enterprises. .........euuouuee . g ggg .......... 386 | 14740 |...... ...l 1,406 | 0,087 ) '41;33 oﬁa
7| Swampy ! ainage . ] 204 |707,400°| 26,567 | 17,4921 14,400 | 31,7ds
§ | Sufferinig o loss of crops {rom Gefective drainage.. 66,147 | '16,530°) 06,219 | 40, LT T LT e
9 | Assessed acreage........ ! PO U PR P crreean P
10 Exeess over all land in operating enterprises .
DRAINAGE WORKS, 1552 5
: Opeg0 ditc{u;s:d e miles | T4 7600 804 B60) E20)  20.0) 1088) 1822 v
mpleted.......... Veenens v e et
%2 Addllf’;iunal under construction...... e 17_28 8’13
13 Maximumni corapleted in any entemﬂﬂse- - oy o
14 Maximum width at bottom of ditch ®....... - 4. b 3 7
15 Maximum of average depths of outlet ditches 2.. , .
16 Mean depth of branch ditches ... ..ooooiiniaais eeaeaen 6.9 a0e.1
Tiledratas: -....mafles.. - 2.1 4.3
Lo i - : .
ig A?i?ig.ioml under construetion ... .. - 17.3 1237 mag
19 Maximum completed in any enterprise. .- - 0
20 Moximum size oftile 2. ..o \
Accessery levees and dikes: e [ U BN . . 0.
B SR e 1T s |22 A OSSOSO SSUOREROON ORI (R Ao
£ 1710181 UNAer CONSIIUCUIOH . - vt ieiinicesvamnnevaaas ) o :
52,602 | 408,204 707, 496 12, 553 14,430 2, 489 4, 538
23 | Area drained by open ditchesonly 2. ...l 1eS. . megag oé%' 2 S04 (s Tho. 5 s 229 6.7
24 Length ofthgse dniltfhees e et 24’3 27.8 4.2 4.2 50.6 .8 82.5 35,0
2% Average length Der 8CIe. ..o oottt e ..
1,058 1,081 1051'.'6
2 ea drained by tileonly 2. ... ..o e QCIeS. . X .‘3 ab1.1
AR Lenigth of theso tilo ... -miles. ggg 1158 o
28 Average length POr 8CIC coe.ia it naa e feet.. o o 1
; i 11,7190 , 0o
29 | Aren drained by open ditehes and 6il62 .. ...civevneeernerainn.. aeres. . ) 155, 0 113.4
30 rM].:eilgtll OTE1080 GIBLDS. o eesesreo. - .mllcs bg,1 g o
31 Average length per acre..e.veeieiiiiiiiienennans ceranan feet..
DEVELOPMENT OF LAND.
{ i 75, 2 146 20,109 10,711 11,128 ¥ 22,507
32 | Improved land in pperating enterprises, 1020............. vaov..8CTES.. gyg, é;)g g, ggg gg, g;g ;%é 8, igg 14, b 12:545 5; T 1: i 0: v
B | st b Srasaga e 37%110 5,414 | 20,687 115,’7 o ILHE) res) i ] ks 13,201
nereasesincedrainage. . ..... frae ; X ;
E inorease....... ... 1L - rarsoeeeans 9461 100.4 [ 97,8 (A (O (
3 £§§ gggg ?ﬁéfecargea ?:b'féﬁ'i}nprbvcd land infarms, 1920. . ...... 10.0 8.1 8.2 33,7 63.0 L8 2.7 3.5 BN
i 27,756 176,878 {ooavvneslonencnsnratinncnnnnns
37 | Timber and cut-over land, 1020............. [ PR - 11 {1 I 7y f RN
38 Tgﬁber a0d Cut-0ver 1anA DEIOT B0 ATBIDRES. - - - nv o eerensenes s 8CIES.. i3, 701 176, 875 l “nes
39 Decrease sincedrainage...,......... . ceunve-saresas BCIES.. 2,)1&8)53 ! T :
40 Percont of decre8se.. ...veene.n... rveeeranan rveeans 12,8 {eecianninn 48.3 lhevenvviniafecnnn B Rl ICTE v
} 475 0,468 6,010 3, 302 0,258
41 | Other unimprovedland, 1920... ..... veeeeenaas [ eeaes - 8OTES,, 8,954 5,523 6,260 | 105,208 |  516,4 Gl , 4] b suz g
42 | Other unlmgroved cll;m'd’prior todrainage ................. e gtélr'g: gs;, lﬁg 1(5], gg‘z :%g, gég . 2%, %{3 5:11’2, (1)% 1 ’%}‘ ggi 12: gf; 16!, gé% 123’.1 :?1%11)
43 Decrease since drainage.............. . s 3 ) 89, 2 33 o Vit 301
44 Per cent Of Qe0TeRSE - e earenemeie e 80.6 47.8 82.6 31.4 .7 53. . . R
2,336 2,405 °B, (80
45 | Swa r subject to overflow, 1620, ......... niveans [P a0res, . 7,897 785 889 12,773 399,119 800 2,83 hl ,
46 s&%gﬁ; gr sub‘{ect to overflow prior to drainege............. ..acres., 28; 787 7,432 | 30,311 | 97,981 707,496 0,820 5, ngli 12, édg 13, g(lj
47 Decrease since drainage. ..., Cenenannan P eeeeeeen qeres, . 20, 390 6,647 | 20,422 | 85,208 | 308,377 8,080 Zé7 9, 0‘ 8;’_ 2
48 Per cent of decrease......ooeeennnn.n.. Nerterenans [, 72.0 80.4 9.1 87.0 48.6 60,9 3.8 80.2 A
CAPITAL INVESTED AND COST PER ACRE.
tal ital invested in and required for completion of operatin . '
“ T%n%efggées..l?....?.....,......E... ........... p ..... ....I:lolansf}. 14,624,563 | 105,760 687,028 | 768,425 | 1,356,438 788,007 | 238,061 380,?5(3 080, 480
50 Capital invested in these enterprises to Dee, 31, 1019.......dollars. . 1,556, 1587 | 105,760 632,583 | 758,426 | 1,281,248 738,007 | 238,061 | 348,352 R70,872
51 “Additional eapital required to complete these enterprises.. dollars. . 69,406 L....,....[ 65,345 [....... .. 76,200 |oveicevriifenniain,an 40,004 | 118, 408
52 Average cost per acre when completed.............,.,dollars.. 24,84 6.39 10.38 1.52 1.02 27.81 14.20 | 28.80 3115
58 1 Enterprises constructing open ditches only............ [ dollars..{...........| 105,760 [ 356,789 768,426 | 1,366,438 | 214,045 | 920,178 6L, 304 68,609
54 Agerage cost per aerge \ghen completedy. aeveesodollars,, ..., veren 6.39 6,78 15| 1 02 17,06 1577 20, ] , 41
§5 | Enterprises constructing tile drains only.. .o.dollars.. | 578,832 |.eeeeson.. ofremveveenad| 103,256 Jiliaival] 52,003 52%011
56 Average cost Per acre when complated. ... . ..o.onoen ... dollars. 32,97 ..ol . 33,46 . 48. 72 34,51
§7 | Enterprises construeting open ditches and Hlo drains..........dollars, .| 1, 046,231 ... ..., < 421,008 285,280 | 394,870
)
58 Average cost per acre when completed. . . ........ ... ... -dollazs., 22.15 fiiiui..., LOL ..., verarforen 38.68 20,13 39,29
CROPS,
Improved land in enterprises regorting——
50 Whegt as principal erop on drained land e,
£0 Hay as principal crop on drained land. T T
Gl Corn as principal erop on drained land. 22, 507
62 Ounts as principal erop on drained land. esaenanen
63 Potatoes as prineipal crop on drained lan crnranies
64 Flax as principal erop on drained land. PP
65 Not reporting principal ¢rop on drained 1 ceearaara, (R

1Office estimate; the reported figures aro 08 per cont of the improved aoreage in all farms in the count , as det ; sus of ture.
2 When works under construction have beenpcompleted. P 8 ° dounty as deformined by ¢ho eonsus of agrleuliure

# The reported figures have besn reduced in proportion to the reduction made in improved land, 1020
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DRAINAGE—MINNESOTA. 15
Counry Tasre IL.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
MeLeod, Mlgl;gf)- Marsholl. | Martin, | Meeker, i]iiél: Morrison, | Mower,
LAND AREA,
Approximate land area of the county...........ocoei oo .. Beres..| 317,440 | 306,080 | 1,144,820 | 460,160 | 807,440 | 83,120 | 731,520 455, 040
All Jand in operating drainago enterprises.......................... 14,072 36,724 | 771,421 67,965 21,227 7,172 33, 080 4,771
Improved land., ........... Ceeesaraeaneaame 7,834 16,081 | 1487,137 53,351 14,268 4,163 20, 362 1,670
. Ter cent of all improved land in farms.. ... ... 3.1 . 195 93.1 14.3 5.1 5.2 8. 0.5
Timber and eut-overland..................o...o 100 233 1,448 164,858 |..oo. oLt 180 578 2,300 48
Other unimproved land.............. ... 6,006 19,245 129, 426 14,614 6,770 2,441 10,409 3,053
Swampy or subject to overflow, in enterprises..................... 3,868 13,714 30,856 7,105 2, 591 217 1,506 /i
SufTorias » 1055 of 0ropS from Sefoetive dralnage. ... 71000 562 "o57 | 61,004 | 10,183 2003 ... |, .. o
As805560 BCTCAGE. - ettt ie i veaaan L 14,495 36,724 | 1,150,927 67,965 21,227 7,172 83,080 4,771
1 Tixeess over all land in operating enterprises 428 |ooiilians 379,508 oo, [ PR PO
DRAINAGE WORKS.
Opon ditehes:
11 Completed. .. ..oeeeneiiriinnennnn... etaerereiaeaeaiaeeana, miles. .
12 Additional under construction......... .miles, .
13 Maximum completed in any enterprise Jmoiles., .
14 Maximum widfh at bottom of ditch 2..... ... ...feet..
15 Muximum of average depths of outlet ditches2. ... .. . . 11 foet. .
16 Moan depth of branch ditehes 2.......... ... oooeeene i iiio feet;.
Tilo drains:
17 Completed........ et et e e ae et aaa et eeeean s miley..
18 Additional under construction......... miles..
10 Maximum completed in any enterpriso .miles. .
20 Maximum sizeof tile2..... .. ... ... . ..., inches. .
Accegsory lovees and dikes:
i omploted........... ..., A g5V IL:. T DOV PSRRI FPUIN RPN N
22 Addftional under construetlon...................o il ha 31 D N RO crreeemanns feveerenans
23 | Area drained b}\; opon ditches only Z...o.oinviiiiiniiiennnenas " ...00088. . 8,757 38,724 7L, 421 2,166 19, 785
2 Length of these ditches. ....... .. i 0, . , is. 197.6
25 verage lengbh peracre..........o... ... ... ........ . 44.6 34.1
26 | Aron dralned by 110 ORIy Zuveeenneoneeeeeennenan.. . v v el BETOS. . 23,136 1,318
2" Length of these tile.......... . 343.6 14.9 ..
28 Avernge Iength per acre 78.4 59.7
29 | Arca drained by open ditches and tile2..... ... ccoerieurnmnnnn.. acres. . 42,663 124
30 Longth of these drain 455.8 3.0 ..
31 verago length per acre................ 56, 127.7
DEVELOPMENT OF LAND,
321 Improved land in operating enterprises, 1920.........o.oceiuaenene. 2e10s. . 7,834 16,031 | 1487,137 53,351 14,268 4,153 20,3062 1,670
33 | Improved land prior to drainage............... L80TOS. 1,325 12,008 | 8243,568 23,816 3, 840 1,222 5,b4b 429
34 Incronse sinco drainego...coeeeevevean.. .acres..| 6, 509 3, 363 243, 509 30,035 10,419 2,981 14,817 1,241
35 Porcont ofinerease. ... c.coiiiiiiiiiiiiiiiinn.,. .- 491,2 206.5 100.0 28, 270.7 230.9 2067.2 289.3
30 Por cont incroasoe is of all improved land in farms, 1020............ 2.6 4.1 46.5 8.1 3.7 3.7 6.6 &3
37 ¢ Timber end cut-over land, 1920..... erreeiiniererrenanaenay e acres. . 233 .1,448 | 154,858 |........... 189 578 2,309 48
38 | Timber and eut-over land prior to drainage 491 1,448 173,430 |oaeennann. 245 1,027 5,120 48
39 Decrease since drafnage. ... .....coceenen.. 258 4. ... 18,672 |vausennnnns 56 449 2,811 {...........
10 Porcent of dBerease. cvu. . oot aiiee e cnaeraee s 82,6 |riiunnnnn N S PO . 22,9 43.7 L3 3 N
411 Other unimproved land, 1920...... Ceverveeaaeianas Cedemeeeimaaaaan acres. . 6,005 19,245 120,426 14,614 6, 770 2,441 10,400 3,053
42 | Other unimproved land prior to drainage. . 12, 256 22, 608 354,423 , 649 17,133 4,023 22,415 4,204
48 Deocrease ginge drafnage....co..eevees .. 6, 261 , 563 224,997 30,035 10,363 2,482 12,008 1,241
44 Porcont of AOCIORS0..cvve e vieeiiniiiriiriiiiriseretcnianan i “ 51.0 14.9 . 63,6 67.3 60,5 80,4 63.6 28,9
46 | 8wampy or subject to overflow, 1920 , 868 13,714 30,856 7,106 2,501 277 1,506 426
46 | Bwampy or subject to overflow prior to drainage. . 14,072 20, 686 331,708 37,486 11,702 3,608 14,641 4,771
47 Déceroase gineo drainage. ....ooovveveenaanns 10,204 6, 082 300,852 30,381 9,111 3,831 13,135 4,845
48 Por cont of docrease....o.....uee. Csoesesatasvennnanniaesessaneaes 72, 33,7 9 81.0 71.9 92,3 8.7 0.1
UAPITAL INVESTED AND COST PER ACRE,
40 | Total capital i ted in and required for completion of operating enter- .
prlses.l?. . mves .......... q ceeeen p .......... p ..... .dollars,.| 285,002 207,573 | 2,000,234 | 1,867,548 249,787 34,192 99,019 85,020
50 Capital invested in these enterprises fo Dee. 31, 1919......_... dollars..| 283,500 92,573 | 2,069,284 | 1,703,548 | 249,787 34,192 96,019 77,520
61 AcPditional capital required to'complete these enterprises..... dollars. . 2,486 176,000 [.oooue'n... 64,000 |..oioeiifiaaaiai.l, . , 000 7,500
62 Averago cost per acre whon completed...-....o.......... dollars.. 20,32 7.29 2.068 27.33 1L77 477 2,99 17,82
63 | Enterprisos constructing open ditchesonly......... trvareeneas dollars..| 108,950 23, 5562 217,332 34,192 90,019 {...........
b4 Agemgo cost por a.e{-;e v%hon completed.. . PN ..dollars 12,10 1b. 10,98 47 2,99 |..veenn. .
60 | Enterprises constructing tile drains only................. ..dollars, . 28,208 760‘, 448 34', G19
6 Averago cogt per acro when completed............... ..doljars.. 20.1G 32,87 rs&. oL
67 | Enterprises constructing open ditches and tile draing ............ dollars. . 151§;744 1,073, 548 50,401
88 Average cogt per acre when completed... ... ..o ieiiianna.n dollars. . 38.80 25, 13,44
CROPS,
Improved land in entorprises regorting——
50 Wheat ag principal crop on drained land. ...............oooael
60 Hay as prineipal erop on drained land. .. .
61 Corn as principal crop on drained land.
02 Oats as prineipal orop on drained land. ..
63 Potatoos s principal crop on drained land..
64 Tlax as prinecipal orop on drained land.....
65 Not reporting principsl erop on drained land.

10ffice estimate; the reported figures exceed the improved acreage in all farms in the county as determined by the census of agriculture.

2 When works under construction have been completed.

8 The reported figures have been reduced in proportion to the reduction made in improved land, 1920.
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DRAINAGE—MINNESOTA.

16 "
: 1920—Continued.
County TanLe I1.—OPERATING DRAINAGE ENTERPRISES
Otter |Penning- ine. Pipe- Polk.
‘ Murray. | Nicollet. | Nobles. | Norman.| mgji tom, Plnek stone.
I
B LAND ARES. N
) { the county acres..| 450,560 | 283,520 402,080 | 550,400 ) 1,304,860 | 888,480 ) 004,320 ) 300,160 | 1,208,500
imate land area of £he COUNEY.weenevaveraiannee - - 14§34 837 201
! | Approxiey ; aeres..| 44,08 | ZB,600( 16,734, 200,091 50,008 349,624 o 14,002 |  BG7,600
2| Alljsnd In operating dratnage oWAIDINNS - oI Teores| 35,22 10,008 12,000 ) 160,583 ‘37| " 958 7.1 5.7 b5,
coved 1. oreeareronas sesepeegesaneiesremeesaens e R 0.2 X . . i 0, R 2
2 Imprr:w cent of all hnyr oo I L L T I SO - 1, 9% 12%,11:2(25 é g'{g 5i5 25513; 2%3
5 Timber and cnt-ggelr It{“i T aores. . 97| 12,27 4,665 | 113,03 23,2 s » )
f Other unimproved land. ......oeee- hemeavesssevesnanenanny ; A T
7| Swampy or snbject to overtlow, in enterprises.........oooeees é’ 3§§ lg’ 3?% b ogg R 17j 14'17 gg; ﬁgi 291 a1l 1 0?7: SZﬁ
% | Enflering a loss of erops from defective drainage. . 05| 307e| 16,784 | 280;084| 50,655 ‘11?)(9), 'lzgg 834 ,17%;: ;55
Aszgess O S AL SOt Sl PR EE TR R TR pnenevmunnn y cmamasvonalusans PRTN
;f\ ‘“‘“ﬁff&é‘é‘f)‘?é;r" ail Tand in operating enterprises......... vaeeeBOROS. e ueane veoeol 2,080
DRAINAGE WORES. S0L.7
Open difches: 142.7 31.0| 3148 Y
i Completed. .. onecnianiaaanss emeesaens [1X: 3 PO P O 23'3
12 Additional under construction. ... . R FigS B0 :
13 Maximum prompleted in any enterprise.... 20 10 18 024
14 Maximnm width at bottom of diteh 2. ........ . foat 0.2 13.0 9.0 24,0 8 2
15 Maximum of average depths of outlet ditches®.. teets 5.8 34 5.1 -3
16 Mea;z depth of branch ditehes 2. .ooeeriieioiiiiinenaanas eat..
Tile drains: 7 137.6 0.5
7 COMPIBBe « e s vveneeemaeaosrmneesnrassnnsnnncs vereaean .mggg.. 453-% 3‘35. ; 10 S T 0.1
18 Additional under construction........ .mn . 28,4 10.2 64,6 0.5 PRYTTYOTIE
13 Maximum completed in any enterprise. mifles 36 28 42 15 24
0 Maximum size of tila%........ ... .. eeveeaeas [ inches. .
Aceessory lavees and dikes: 1 PTTIR
n Completed. . ...cieaeo Creussresseeamseseraarana [ET .miles.. SIS
Additional nnder eonstroction. _..aeeiaeians. evriraran miles. .
23 | Area drained by open ditehes 01y 2. ooeiviviiiiiiiiiniinainnn acres.. 3,713 833()252
2¢! Length of theseditehos. ... .... “miles.. f8.5) "3 fo.5 1 4.4
25 Average longth peraere 27.4 N A 3
Area drained by tileonive. ... ... bemasiaseneaccesnsnnnasens 19,046 3,850
gﬂ‘z Length of thesetile............ . 827.0 lg,é
2R Averpge length Peracra. couevevenenecens rarenneceaernn feet.. 90.7 20,
29 | Area drained by open ditchesand tilez. ... ... reveean acres. . 18, 581 1,320
3 T.ength of thooo Araims. v rev-. veees miles..| 2552 3,2
31 Avernge length peracre..... R R, Cevevammeeavann {eat. . 7.7 92.8
DEVELOPMENT OF LAND,
3 land in operating enterprises, 1920. ... ccoovervnnn..n . 35,225 16,083 12,089 | 166,386 25,384 | 1186,319 R, 630 14 ,()?2 56T, 500
B %’3‘;2?33:3 1anq prio to 3m§nagem o 13604 | 0,202 5810 |..... el Bi506 | #88 763 28111 11,128 ] 233,080
34 Increase since drainage. 21,561 6,781 6,250 | 188,386 18, 874 99, 550
25 Per cent of increase. 167.8 8] 1074 8.4 TL7
2% Per cent increase is 5.6 N 2.8 Gl.2
37 | Timbher and cut-over land, 1029......... . 1,081 22,173
3% | Timbersand cut-over land'prior todra 'i: 326 33: 624
9 Decrease sines drainage............. 1,364 11,451
40 Per cent 0f QB0TeASB. . vunee s v einevnirreinmnnssnsisaern]onnsmnennns 41.0 34.1
41 | Other unimproved land, 1020................ 12,276 4,805 { 113,038 28,210 | 141,132 6,516 742 251,418
42 | Other unimproved land prior to drainage. 31,320 19,0191 10,916 ' 38,724 | 220,237 12,237 3,708 501,043
43 Decrease since draipage.............. 21,551 6,743 6,250 [ 166,386 15,514 88, 105 6,721 2,000 410,920
b Per cent of docrease. ... ...... ORISR .8 55.5 k.3 5o.4 0.1 38,4 0.8 %0.0 &g
45 | Bwampy or subject to overflow, 1920.....oevusenn.n. SN 40185, . 4,028 5, 253 3,035 1..... paes 17,147 66,288 RIZ ...l 166,481
48 | Swampy or subjeet 10 overflow prior to dralnage E 17,062 10,001 8,473 | 280,024 45,143 | 132,018 8,000 3,708 07, 184 ]
42 I)wrpng.rs% ;g{rgr(g&mage ............................ 12‘,{2% 431 c;dg 56 iag 28[1)682(4) 276298 65& ’623 7&83 :16. )30!8 163 ﬁg(}g f
> TeASO. _eiiiiaa. Ceveemmraeeneas Grererceamonan . . . s A . . 00, . :
CAPITAL INVESTED AND COST PER ACRE.
49 T%%%piml invested in and required for completion of opara(tiin y o0~ :
t Ll A shvrereaaaas ceviiaae vennean ervanes PP ollarg..| 1,448,271 [ 342,445 | 546,860 | 870,666 316,154 | 603,019 89,274 | 200,175 | 1,110, 00
50 Capital invested in these enterprises to Dec, 31 1343 ! X ! , o’ 'y prd] 2 iant
2| digtionnlcapital requirad todompito thesswiterprises- ol | 1500 | pogy| Chbiday | D000 565k ) 603010 | n)a7d | 20001073 | 1) kag,3n
52 Average cost per acre when completed. .....,........ dollars. . 32.20 11. 95 32.01 8.25 1.72 "B. 50 18,16 i
53 | Enterprises constructing open ditches only. .......... vevnnc.dollars. 2, . 2 p
54| Average cost per acre ‘{')hen completetf g;:.: 5 's.sgg 205536 4(1) ¥4 188514?;8 00310%12) 89"?6 s b w&i“gg
33 | Enterprises construeling tile drains only... dollars..| 823,622 1 71,370 | 130,834 i : S freerenan )
98 | Average cost per acre when completed. ... ...reeneroo .. -dollars. . 45,25 2.3 31.35 | Ot It M
57 I:.ntsexr;lm.fajs 0{);15tru0{mg open ditches and tile drafns.... .. dollars..| 542,084 | 95,480 | 374,407 |~ o “dalizs '8, 57
i l A VErage cost per acrs when corpleted, ..., RO dollars.. 32,89 48,81 .33 s 18,15 Lo
i CROPS. s
| Tmproved tand in enterprises reporting— :
5 ‘Wheat as principal erop on drai
8| oy as principal orop on B lang 111 T srooeee (166,788 DD RAD oo
&1 (orn a3 prineipal erop on drained land . . : 14, 003 S0 | B
Al Lats as prineipal erop on drained land. ... 12,080 e sos]erenenennd 14,002 310,100
1 Totatces a3 prineipal erop on drained Jatd, ... .. LI 211 3 RO SO IOt
"H Ha.xaspri;xcip:zlcrapnndrainedlnnd ..... T R B S TN PR ON
85, Novreporting prineipal crop on drained iand. .- Ot ROt Et LLLLTTRTO NSRS
1 Otlice estinute; the reported figures exe T -

» — :
: ,‘r‘g‘m“ Works wadhy soported figuras o beggdco 1;16 gﬁga«?ved acreage ‘in all farms in the pounty as determined by tho consug of agricuituroe,
2 reported figures have besn reduced in proportion {o the redustion made in improved land, 1920,



DRAINAGE—MINNESOTA.
County Tasre IL—QPERATING DRAINAGE ENTERFPRISES: 1920—-Gontinued.b

17

3 menA LIRS

—
Swoo

Sher-

Pope. | Ramssy .| Iﬁ?}% %‘:’(}1’ Renville. | Rice. | Roseau. |St. Louls.| o
LAND AREA,
Approximate land area of the counby....................l aores.. | 443,520 | 103,040 | 276,480 563,840 625,020 | 316,800 | 1,088,800 | 4,161,920 | 286,720
Allland in ogemting drainage enterprises. ...ooueeeavaaceoo... neres..| 11,402 4,179 | 146,649 65,146 80,579 4,900 | 1,030,824 217,680 | 20,507
Tmproved land. .................. e eevsemeasanneaas acres,.] 7,676 1,866 | 77,468 40,844 61,818 3,078 | 1210,048 23,134 | 11,674
Per cont of all improved land infarms. ... ... . ...o..ol.. 2.7 5,2 48.56 9.1 12.1 L 90.4 247 9.1
Timber and cut-overland.................. [ acres. . 208 231 5,802 20 b2t B PR 132,944 22,172 1,280
Other unimproved land.............. PR [ ACTes. . 3,518 2,075 | 63,379 24,282 27,734 1,831 | 602,082 172,383 | 7,043
Swampy or subject to overflow, in enterprises................. aores. . 979 1,054 31,198 9,859 16,021 |.v.e... ... 71,028
Suffering a loss of crops from defective drainage ...80res. . 1,484 282 5,665 15,738 7,408 1,183 99, 73!
Assegsed acreage. . ...... eeieees e teaiegae e anh e eraaeaas 11,402 4,172 | 172,653 | 65,146 03,785 4,909 | 1,036,824
Excess over all land in operating onterprisess.............. acres..|...... [ D 25,904 feeurnnnnens 4,206 |..... .. -.ls PR
DRAINAGE WORKS.
Open ditches: . .
ComPleted ........ Seeenenaoans 60.4
Additional under construction. .. miles. . 0.1
Moximum completed in any ente; miles. 1.7
Maximum width at bottom of dit _feet, . 20
Maximum of average depths of outlet feet. 14,0
Mean depth of branch ditches 2.. fest.. 3.8
Tile drains:
Comfxleted 7.1
Additional under construction .- 0.6
Moximum completed in any e " 8.5

Additional under construction.

Aren drained by open ditches onty 2 .acres..) 10,892 3,835 1 146,640 3,408 47,257 3,937 | 1,036,824 | 217,680 | 16,466
Tongth of tnoss Aitones. - miles..|  87.9 0.2 | " 1k8.4 b5.7 2h1. 3.4 | 1,001 ¢5g.0 | 1bs.0
verage iength per ac; feet.. 33,1 54.6 5.7 30.9 5.6 16. 33,
)
Aren drained by tile only 2 .aeres. . 12,497 130
Length of these tile. . iles.. 154.6 2.0
verage length p Jeet.. 65.7 8l.2
Area drained by open ditches and tile 2 .BCres. . 40,316 4, 002
Length of these drains......... mijles. . 540, 4 40.8
Average length per acre.. 57.9 52,6
' DEVELOPMENT OF LAND.
Improved land in operating enterprises, 1920........... vereens A0res. . 7,076 1,866 77,468 40, 844 61,816 3,078 | 1210,048 23,134 | 11,674
Improved land prior to drainage............ ... .BOTES.. 4,016 463 34,971 16,907 45, 691 1,718 340,075 4,850 , 916
Increase since drainage.... -.aeres.-| 8,660 1,408 | 42,497 23,847 16,9225 1,300 { 161,873 18,175 | 8,758
Per cent of increaso. ... . ) oL1| abao| 1%L 140.3 35.6 3.1 3hg, 055 | 300.3
Per cent increase is of all improved land in farms, 1920 ....... 1.3 3. 26.6 5.3 3.2 0.6 6.3 19.4 6.8
Mimber and cut-over 1and, 1920.......seeeriiecnneiieiiianenaas 208 231 5,802 20 20 {. 182,944 22,172 1,280
Timber and cut-over lfg.nd'prmr to drainage. 98 371 9620 3 o4 | EErn 2450 | 2780
Decrease sinco drainage, 518 140 3,827 i1 65 1. 2,055 | 1,479
Per cent of GCreas. ....ceviiiiiiiii it 71.3 37.7 30,7 35.5 69,1 [vaernnn 8.5 §3.6
Other unimproved 18nd, 1020, ... v.ieurien v v e eeaas 3,581 2,0%5) e3,ar0] 2282 | 27,734 1,831 | 692,932 | 172,383 | 7,043
Qther unimproved land prior to drainsge G, 660 3,838 | 102,049 48,118 43,804 3,131 854,805 188,603 { 14,922
Decrease since drainage. . 3,142 1,263 | 38,670 23,836 16,160 1,800 | 161,873 16,120 , 279
Ter cent 0f decreast. .. eeeivecaeianss vesevmaasann [ 47,2 57_ 8 37.0 49,5 36.8 41.5 18.9 8. 48,8
Swempy or sub}'ect to overflow, 1920...c.cceaeeniianani oo BELES. 979 1,654 | 31,198 9,850 16,021 Joeucucnnn 71,028 61,433 737
Swampy or sublect to overflow prior to drainage. --aeres..|  5,085{ 4,089 | 54,181 24,386 | 38561 | 1,401} 820,458 | 186,200 | 9,087
Decrease sinice drainage............ aeres.- 4,076 2,406 22,833 14, 627 22, 540 1,401 758,430 124,778 ¢,200
Per cent of decrease. ... .. L L 80. 6 5.3 42,4 bo.s be.s | 1b0.0 8.4 b0  b2.6
CAPITAL INVESTED AND COST PER ACRE.,
Total capital invested in and required for completion of operating
L eeeiacnacaan oeasina- dollars..| 124,912 | 86,857 { 188,672 | 1,805,940 | 1,875,171 { 102,191 | 1,768,122 | 1,033,797 | 176,302
Copitol invested in these enterprises to Dec. 31,1019.....dollars. .| 123, 112 | 71,357 | 188,572 | 1,507,448 | 1,774,271 | 102,191 | 1,768,122 | 1,028,797 | 174,002
Acﬁlltionul capital required to complete these enterprises.dollars. .| 1,800 15,500 {oeceennn.n 208,492 100,800 {-evneeiaca]eannncnnans 5,000 1,700
Average cost per aere when completed.......... FEPR dollars..| 1,96 20.82 1.20 29.10 20,93 20.82 171 4.78 8.56
‘Enterprises constracting open ditches only.........ooceil dollars..| 100,064 | 77,020 | 188,572 39,372 | 418,130 | 52,880 | 1,768,122 | 1,033,797 ) 100,083
Average cost per acre when completed. hervaemeeas dollars. . 0,25 1h, 1.9 11,57 , 85 16.34 L 4.75 8,
Enterprises construeting tile drains only...... reeeamvare- ....Gollers..| 17,235 |.._....... vereeeaen 344,028 | 141,681
Average ¢ost per acre when completed.... . .. .. ceenu.n dollars..| 42,77 (100000 L Tehm 3b.87
Enterprises constructing open ditches and tile drains........ dollars. . 7,613 8,837 loeennnns .| 1,511,640 [ 1,815,360
Average cost per acre when completed.............. ve.tollars.. 4,01 3428 ).ennnnt 30, .
CROPS.

Improved land in enterprises reporting—
Wheat as prinei] al crop on drained land......
Hay as prmciipa crop on drained land. ...
Corn as principal crop on drained land.
Oats a8 prineipal crop on drained land . ..
Potatoes as principal orop on drained land .
TFlax as prineipal crop on drained land ..........
Not reporting principal crop on drained land ..._....... »«-DCIES. .

10ffce estimate; the reported figures exceed the improved sereage in all farms in the county as determined by the census of agriculfure.

2'When works under construction have been completed.

$The reported figures have heen reduced in proportion to the reduction made in improved land, 1920.
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' DRAINAGE—MINNESOTA.

Oounzy TABLE IL—OPERATING DRAINAGE ENTERPRIS_ES:

1920—Caontinued.

OWM- RUIBWKN

L

Sibley. | Stenrns. Steele. | Stevens, | Swift. -Todd. | Traverse.| Wabasha,
LAND AREA.
Approximate land srea of the COUNbY. «cvvremrnneraciaan Ceeeeeaaaa acres..| 374,400 871,680 275,840 360,960 474,240 612,480 ‘ 368, 520 348, 240
rainage enterPriSos..ue e i cuiicrema i iaaaan acres. . 21,887 20,283 17,679 44,232 65, 840 46,785 171, 595 7,521
Al &“;}%33783"1%" gdamg ..... oprats. “acres. . 8370 21,760 | 12,873 | 26,857 | 50,420 | 18,304 | 156,908 4,899
Per cont of all improved Iand fn farms. . .cccoccaivivatiianaianacn 3.6 4.4 5.8 9.6 12.9 7.6 k2.2 2.2
Timber and cut-overland ........ hesees ..a0res.. 266 [ 3 O (RSN PP o, P P 151
Other unimproved land.....coveemaucen eteeeaeiasavaanannaaas acres. . 11,254 4,082 5,300 17,375 15,411 28,301 14,689 2,484
Swampy or subject to overflow, in enferprises...eee.eeea.... PO acres. . 7,421 2,004 | Loiioll 4,604 2,369 |....... [ 1,120
SR eris o 10ss {u crops from défective drainage. - acres.. 2,038 1215 |20 iy 1,599 T 99,4417......0 ...
Assessed acreage...... P T 21,357 26,283 17,679 44,232 65, 840 48,785 171, 595 7,627
TExcess over all land in operating enterprises................... BCICS. lacerecannaclonvenaananaen [ - N L PO
DRAINAGE WORKS.
Open ditches: '
Completed. coocuunnuecrencaonaacacas ree e eaanas e miles. .
Additional under constrietion........eanns .miles
Maximum completed in any enterprise............... _miles..
Maximum width at bottom of diteh t...ccveevniiaiaaass .. eet..
Maximum of average depths of outlet ditches?!...... Ceveermeenan feel..
Mean depth of branch ditehes..vn v micviniiiiai o feet..

THle drains:
Completed......cuoueun
Additional under constr

Maximum completed in any enferprise. ... ..eevoeeaoiiia miles..
Maximum size 0ftlo L. oo i inches..
Accessory levees and dikes: -
o::g))leted ...... cerenneanas tevareemaanann eevrraaenies PR miles..
Additional under constrtiction.....eveeets [ ....miles..

Aren drained by tile only L. ..o ceeemnmacaanan [P acres. .
Length of thesetile............. . ... mijles..
verage length por 80re. cuvivarrermiaireeriionaveraneinanan feat..
Aroa drained by open ditchesend tiled. . ... ..coeioliiiiiiiiaae. acres..
T.ength of these drains....evvevuvnns .miles. .
Averagelength peracre....oeovevecannues feaene e eaaaran Jeet. .
DEVELOPMENT OF LAND,
Improved land in operating enterprises, 1920....................... aeres..
Improved land prior to drainage.......... ..agres..
Incrosse since drainage........ ..0CTeS. .
Per cent of increase........ Mesaseeszeisiestassersenmasisnaanaosans
Per cent inerease is of all improved land in farms, 1920............
Timber and cub-overland, 1820 ...... . .coviviiioiiianiiiieninns aeres. .
Timber and cut-over land prior to drainage. acres
Decrease since drainage............ vee . .BCres.
Percont o deeroase. .. .vueererae i riaiivearcnnaaereoesrarenanns
Other unimproved land, 1020, ..., oo acres. .
Other unimproved land prior to drainage. ..4eres.
Dacrease since drainage. ............ ..fiores. .
Pereent of Qeerenso. .. v.vuiren i it ii e
Swampy or subjoct to overflow, 1920........ ..ol [ acres..

Swainpy or subject to overfiow prior to drainage..
Decrease since drainage. ..
Per cent of decrease...

- HCFCS.
-heres. .

11,954
18, 602
7,348

30.5

7,421
21,302
13, 881

65. 5

Capital invested in these enterprises to Dec. 81, 1019
Additional capital required to complete these enterp:
Average cost per acre when completed............. ..dollars. .

Enterprises constructing open ditches only.. ..doHlars. .
Average cost per acre when comploted

Enterprises constructing tile draing onl%r .
Average cost per acre when completed.........

Entarprises constructing open ditches and tile drain: .
Average cost per acre when completed................. ... dollars. .

CROPS.

Improved land in enterprises reporting—
Wheat as principal crop on drained land.................... ... acres. .
Tuy as principal erop on drained land.
Corn as prineipal erop on drained land.
Oats as principal croP on drained land
Potatoes as principalcrop on drained lan
Ilax as prineipal crop on drained land. .
Not reporting principal crop on drained 1

442,508
207,022
935, 984

2, 74

177,863
b
12,357
2b. 07
252, 636
75.16

275,281
275, 221

212, 619
212, 619
107,901

8,98
38,808

85, 850
18.85

599,836
B4, 136
48,700
14, 56
167, 662
16,24
139,189
12.13
302, 906
13,15

1,064,494
1,004, 494

228, 608
6. 52

101,876 |.

23,99
734, 010

a7, 67

318,492
318, 402

297,428
207,428
292,907
17
3,348
4,70
1,173

3,646

26, 857

18,304

156, 806

1 When works under construction have been completed.

2 Barley.
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Counry Tasue IL—OPERATING DRAINAGE ENTERPRISES: 1920—Continued,
Wadene. | Waseea, | vosh- .| Waton- i i Yellow | Other
o ington. wan, Wilkdn. | Wright. | yfedioine, | connties.!
LAND AREA.
o 1 aros of th LY oeeeenan
1 | Approximate Emzlh o 8 COUILY . e eentneiiiiiiiiiiinennss .acres. 344,320 276,840 254,080 277,760 478,800 442,240 479,360 | 1,207,280
2 | Allland in operating drainage enterprises............ 5
3 ToRTOVEL ITA ez oo netemmme o2 emnameee oo T 8,804 15,158 237,948 13,362 12,775 12,220
4 1)Per cent of all improved land in farms. ... 557 1 ?”S 146,920 7,788 8,49 :
5 ‘Limbor and out-over ond.......... eiinaas 0 . £ & 22 L
VO JANG. oo e L 890191 | i 0eeT T smer T TL282°] sr'eog | a7se T TA 980"
8 Other unimproved Jand. ... 2000 0Ll T 8,307 1,282') 87,299 4,754 4,280 3,472
7 | Swampy or subject to overflow, in enterprises..........
8 Suﬁonlzfé a losg of crops [rom défeol‘ive dr%inuge """""" 2% Z?i """""" 38, ;%3 i’ 052 2,978 4,135
g | Assessed acreage. .. ..ee... re v eatteetaneaaanaaaaen 8,804 | "15,158" 289' 195 13 293 B 18} 461
10 Txcess over all land in opersting entorprises ! * 40’ 251 38 12,775 12,220
...................... s
DRAINAGE WORKS,
. 0 peg dit(x%u:s:d
1 OISOt e e canninnnemensnaanaees R, iles. .
12 Addftional under construction............ .:gl%g:- N 173:3 5.0 .5 2.0 282% 94.2 3L.9 74.0
13 Maximum completed in any enferprise. _miles 3.0 | BTN N e 8.0° a5 g 77 &
u Maximum width st bottom of diteh 2. .. I foot. 20 12 10 10 20 2 Y et
ig ﬁuxinémnt }(I)I ?Y)oragal d&a Ltl]m o; outlet ditehes 2. ,,...ooevuiiiaos feat. 6.0 6.0 7.2 7.0 8.0 9 8 812 107§
san depth of branch Aitehos 2.....ovvevueuannnrenineannnons . . 3 4.8 ) 3 ) : :
: Tileélrain?:t ; feat 3.4 3.1 4,3 4.9 3.9 3.6 4.3 4.7
1 OINPIBEAM . . e v ceereocetcaceaaarioeattiareriaateaeiaaaaarans ..
18 Addrtional dnder constrackion, 1111111 . el RN ISR 8.0 182.0 oo 0 o5 18.8
19 Maximum comploted in any enterprise..... 0 Lt
20 Maximumsize ol tllo 2. erenii i ieir e i e rreaanaaanes E
Accessory lovees and dikes: '
a2 Completed....coees e bt eecnaneattettaaeete e eenannnnnn
22 Additional nnder construction..... N Ceveeeeriraeaaneeeas miles.
gi Areaidraitxll]edrl% opedrhdiltches ONLY 2uienneniiineneeionnnnnnnnnn X 1,937 ;s s
sength of these ditches..... miles. 173.0 9. 3.5 284.3 8L.7 24.8 4.3
25 verage langth per acre 17 . 3 6.8 38.8 32.6 44.2
98 | Area drained by tileonly ... ..o oo
2 | ML hthof thaso tlo.. ... seecssosont BT I - Moot
28 Avernge length per acre PR 33.4 54,0 leanerananas
29 | Area drained by open ditches and Hilo2, .ovvvveiinniiiniiacanenns acres. .
30 Longth of these drafns......... Ceveiees . .milg:. . 393 ?ig(.)g PRI 23g7g 45!2% 3ig4g
a1 vorage length por acre....... et heeeeussesareseeansesionsen foot. 60.9 7005 ool 90.2 27.7 30.8
DEVELOPMENT OF LAND.
92 | ITmproved land in operating enterprises, 1020 9
?3 Tmproved land prior to dminnge} ..... . 4 g;)'ll 18, Sgg %32’ ?gg Z’ ggg 5 gg? g’ igg
34 Tnereaso sinco drainago. . ... 3,088 | 13,508 | 42,470 6,216 7,898 4745
] Per cont of increage ... ... 808.1 [...... e 40.8 3.6 ! 146.1
30 Peor cont increasoe is of all improve 2. 6.0 10.9 X 0.6
37 | Timber and cut-overland, 1920, ... cooiiiirimiariiiieeciiannnns 4 b
38 | Timber and cut-over lnnd'prim‘ to drainago. 4 ggg (j"llg
30 Decreaso Sinco drainago. ... ...... '539 157
40 Por Cont Of AOOTBAB0M e . e vsverrrannercarommniiaaresrainerennaaans 17.2 23.3
41 | Other unimproved land, 1920 87,200 3,472
42 | Other unimproved mn(l'prior 1o drainage. 128: 930 8 3(750
43 Decrense since drafnage............ 41,631 4£ 588
44 Per cont of decrense...... TP 33.3 37,2 2.3 56.9
45 | Swampy or sibject to overflow, 1920 D L 36,713 3,135
46 | Swampy or subject to overflow prior to dralnage 50,607 8,902 95,839 8,740
47 Deeronse sinee drafnage. .o ...oooeveeiiiieiiaiiaiinn. 50, 607 8, 002 58, 626 5,605
48 POr OOIE OF (LBCIRAY0--nn s ervemnsnnoeiaennsannassansnenezaees 100.0 100.0 1.5 b4.1
CAPITAL INVESTED AND COST PER ACRE.
49 | Total capital invested in and required for complotion of operatin enter- : :
. 2y rvinreneaeeres ollars. . 164, 543 81,7156 58,217 450, 516 741,575 217,897 227,128 449, 285
50 Capital invested in these enterprises to Dec. 81, 1010......... dollars..| 164,543 81,716 58,217 450, 516 721,575 217,897 212,850 399, 285
91 Additional eapital required to complete these enterprises.....dollars. . [.c... e 20, 000 e 14,278 50, 000
52 Average cost per acre when completed.......coeeveeens dollars.. 3.17 811 6. 61 20.72 3.12 1 17.78 36,77
53 | Enterprises construoting open ditchos only..c.ocevveaieniaereen-- dollars..| 104,543 81,715 41, 400 741,575 138,014 19, 474 343, 555
84|~ Average cost per nero whon complebed. - o.ooieeieneaniieass 3.1 811 .12 519 12,46 4,89 38.70
45 | Enterprises constructing tile drains only. .. 3,656 127,008 {oeiennnenns
gs Average cost per acre when comploted......-- 25.14 80,81 |.ooo-esos
Enterprises constructing open ditches and tile drains. 75,627 | 80,556 | 105,730
8 VOrage cost Por a0Te Whon complobed ... ... vrerueemnsnsees 36.98 1.2t 31.64
CROPS,
Improved land in enterprises reporting— '
gg \ﬁVheut as prinei}ml crop on I()imined 155 Y DU PO PRPS
il & 8y a3 Pnpci{pa crop on drained land. .
o orn s principal crop on drained lond.
o %ats a3 prineipal eroP on drained land....
o Fotatoes as principal crop on drained land....
bt lax as prineipal orop on drained land.........oooenennne ...80re8..
Not reporting principal crop on drained land. ....coovvvveaiens acres. .

principal crop on drained land

1 Tneludes only Dekota, Houston,
2 When works under construction

Rock, and Scott Counties.
have been completed.

3 Per cent not shown when more than 1,000.

WASHINGTON : GOVERNMENT PRINTING OFFICRE 1022
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INTRODUCTION.

This bulletin presents the statistics of drainage for
Mississippi collected at the census of 1920. The fig-
ures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considerable
arcas of timbered and other unimproved land not yet

in farms. The statistics for drainage on farms were
colleeted in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
a special canvass of those enterprises. Since drainage
on farms may be either inside or outside an organized
enterprise and the drains that each individual owner
‘installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

Tapie L.—SUMMARY FOR THE STATE: 1920.

ITEM. Amount. Pel; :tear]l:‘. of
DRAINAGE ON FARMS,

Number of all farms in the state... - . eimmman s ieeneeanad e aaas 272,101 100.0
Farms reporting land having drainage.. .. ..ot it 34, 926 12.8
Tarms reporting land needing drainage. . ......comuviiinninennan.-n . 29,872 11.0

Allland in farmg. ... oo vrvrrvmmmeaainea s e e ciaereea acres. 18,196, 979 100.0
Improved land in farmB. ... ocereerciiinenim e acres. 9, 825, 677 51.2

Tarm land reported as provided with drainage................o.n acres 825, 878 4,5

TFarm land reported as needing drainage......c..covvovinainianant acres. 1, 455, 534 8.0

DRAINAGE ENTERPRISES.

Approximate land ares of the state.....ccoeveieion i 29, 671, 680 100.0

All'land in operating drainage enterprises 1, 601, 444 5.4
Improved Jand.....cvvureimenenrvanenonianna- 941, 239 3.2
Timber and cut-overland......c.coaoeianeenaaans 631, 964 2.1
Other unimproved land ....ccevveioaoiaiianinnnns s 28,241 0.1

Capital invested in and required for completion of operating enterprises. . $8, 561, 264 100.0
Capital invested in these enterprises to Dec. 81, 1919......c..oontte. $7, 076, 164 82,7
Additional capital required to complete these enterprises.. .. ....... $1, 485, 100 17.3

60093—21




MISSISSIPPI.

- ApProxivATE LOCATION AND AREA OF OPERATING DRAINAGE EINTERPRISES,
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DRAINAGE—MISSISSIPPI.

DRAINAGE ON FARMS.

Explanatmn of terms.—-’l‘o secure umforrmty in the
returns relating to drainage on farms, the Bureau of
the Census supplied its. enumerators with certain
definitions, which are substantially as follows:

Drajnage of agricultural land was defined, for census purposes,
a8 the act or process of drawing off an excess of water by under-
ground conduits, pipes, or tiles, or by open or covered trenches
in the surface of the ground, for the purpose of improving the
condition of the soil and crops.

The area provided with drainage, in farms, is the acreage actually
benefited or made of more value for agricultural purposes by
artificial drainage, but does not include land on which only
temporary work has been done, such as “bedding” the fields or
laying out ‘‘dead furrows” to hasten the surface flow.

The area needing drdinage, in farms, comprises the additional
land not now suitable for crops which could be made available
for cultivation (1) “by drainage only,” which is the acreage needing
no clearing or which is covered with grass, weeds, or other annual
growth, and (2) “by drainage and clearing, ” which is the acreage
covered with trees, stumps, or perennial woody shrubs.

Improved land in farms includes all land regularly tilled or mowed,
land in pasture which has heen cleared or tilled, land lying fallow,
land in gardens,.orchards, vineyards, and nurseries, and land
occupied by farm buildings.

‘Woodland in farms 1nc1udes all land covered with natural or
planted forest trees which produce, or later may producs, firewood
or other forest products.

Farmsg in drainage and levee districts are those for which the
operators have answered affirmuatively the question, ‘‘Hes any
part of this farm Deen afforded drainage or protection against over-
flow by a drainage or levee district, or by the state, the county,
or a private company or individual.”” Levee districts, however,
generally are not included in the enterprises for which data are
given in this bulletin (sce definition of drainage enterprises, below).

Farms and farm land.—The acreage shown for drain-
age on farms represents land where drainage is actu-
ally in operation and which has actually become more
fully available for growing crops by reason of the drain-
age. This is to be distinguished from the area merely
provided with outlet famhmes by organized drainage
enterprises. Drainage on farms represents in most
cages the result of Work done by the farm owner, either
independently or supplemental to the work done by a
drainage enterprise, but the acreage would include also
any farm land receiving similar benefits directly from
the works of an enterprise.

DRAINAGE ENTERPRISES,

Explanation of terms.—The more important terms
used in connection with the census of drainage en-
terprises were defined as follows:

Drajnage enterprises comprise public corporations and local
improvement districts formed under state laws, commercial enter-
prises draining swamp or overflowed land for sale, other organiza-
tions that may be engaged in extensive land-drainage work, and
also tracts of 500 acres or more drained by individual owners.
Enterprises such as levee districts that have not authorized the
construction of open ditches or tile drains are not included.

Enterprises located in more than one county were divided, for
tabulation, and the part in each county treated as a separate en-
terprise, though the capacities of drainage pumping plants are
given only in the counties in which the plants are located.

Operating enterprises, as designated in this bulletin, are those
that had completed the drainage works authorized, or had at any
rate begun actual construction work, on or before January 1, 1920;
enterprises that had been established but had not begun ccmstruc-
tion are termed ‘‘nonoperating.”

Land in drainage enterprises comprises the area that has heen

benefited or is to be benefited by the improvement works con-
structed by the enterprises. In the case of overlapping enterprises,
deduction has been made for the amount of duphcation.
Al land in drainage enterprises is divided, without regard to
drainage condition, into () improved land; (b) timber and cut-
over land, which would require clearing to be thoroughly fit for
cultivation; and (¢) ail other unimproved land, which would not
require expensive clearing before cultivation.

The assessed acreage for any single enterprise is the same as the
area in that enterprise. . However, the total assessed acreage may
be considerably greater than the total land in enterprises, for in
summing up the assessed acreage in the county or state, deduction
was not made for acreage assessed in more than one enterprise.

Improved land in drainage enterprises consists very largely of
improved farm land, though it may include some other improved
land receiving benefit from the works of the enterprises.

Timber and cut-over land includes farm woodland of natural or

planted forest trees as well as other timber land or areas that would
need clearing of trees, stumps, or perennial woody shrubs.

Land designated as swampy or subject to overflow includes all
land permanently or generally too wet for cultivation, land sub-
ject to periodical inundation by stream foods, seeped and alkali
land in irrigated regions, and all other land unfit for cultivation
by reason of insufficient drainage. This classification is without
respect to the conditions as to improvement or timber.

The area suffering loss of crops is intended to include only land
devoted to planted crops which suffer damage, either partial or
complete, because of defective drainage. Land which would be
cultivated if drained or protected against overflow is not included.

Capital invested, for the purpose of this investigation, was defined
a8 cost, including charges for engineering, organization, rights of
waiy, construction of drainage works, damages, land and buildings
oxcept those held for sale or farming, and any other expenditures
properly chargeable to drainage and paid by the enterprise.
~ The drainage works of an enterprise include all varieties of under-
ground conduits, pipes, or lines of tile, or drains of stone, wood, or
other material; also open ditches and canals, together with acces-
sory levees, dikes, dams, weirs, pumping machinery, gates, and
other devices for the draining away or conirol of surface and soil
waters.

Tile, as the term is here used, includes pipes of earthenware,
concrete, or other material buried heneath the surface in such a
way as to permit the excess water to flow away. The size, if cir-
cular, is expressed by the inside diameter in inches,

Ditches include-all open artificial trenches, usually with slopmg
gides. The width is that of the bottom.

The type of drainage shows whether the dra,lnage water from an
enterprise is discharged by gravity or by pumping.

A pumping district is one where all or a part of the water from
the drains collecting at a low point must be raised by some form of
machinery in order that it may be removed from the area.

Drainage pumyps include all kinds of machinery and devices for
lifting the drainage water.

Pumping engines include sll kinds of engines and motors for
operating the drainage pumps.
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Operating and nonoperating enterprlses.——In most of
the tables that follow, statistics are given for operating
enterprises only. These enterprises, as already defined,
include both those which have completed their drain-
age works and those with such works under construc-
tion; among the latter might be any that had com-
pleted the original plan of reclamation some years
ago but were constructing extensions or enlargements
on January 1, 1920. The nonoperating enterprises
have a legal existence, though they have not yet
accomplished any dmmage They may include dis-
tricts that on the census date had completed their
plans, sold bonds to cover the cost of the under-
takings, and let contracts for the construction work,
and also districts for which the order of establishment

had just been issued and which were still subject to

considerable change in area, plan of drainage works,
-and cost. .
TaBLE 2,—LAND AND CAPriAL INVESTED IN ALL ENTERPRISES,

(LASSITIED A8 BETWEEN OPBRATING AND NONOPERATING IN-
TERPRISES: 1920.

LAND, CAPITAL.L

To Dee. 31, 1919, .

Addi-
CLASS. P%r f “‘l’fimld

Acreage. |cent o per | Tequire
total : . off Lo com-

Amount. cggttaif plete.
All organized enterprises. .| 1,879,001 | 100,0 || 87,192, 907 | 100.0 ($4, 060, 333
o emng enterprises............ 1,001,444 | 85,2 || 7,076,164 | 98 4 1,485,100
ith works completed. ....... 1, 175 716 | 62.6 5, a22 0441 76,8 |........-0

‘With works under construe-

I 425,668 | 22.7 || 1,553,220 | 216 | 1,485,100
Nonoperating enterprises........ 277,557 | 14.8 116, 743 1.6 | 2,575,233

1 The inqguiry asked for the ““ total cost of the enterprise to Dec. 81, 1919,” and
for an “estimate of additional investment to complete.” .

Location of enterprises,—Practically all of the drain-
age enterprises are in the northern half of the state,
and about three-fourths of the land in such enterprises
is situated in 10 counties near Mississippi River.

TA.BLD 8,—~LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,
CLASSIFIED BY DRAINAGE Basmi: 1920.

LAND. CAPITAL.

To Dec, 31, 1918. A

DRAINAGE BASIN. Addi-
A Pgr ; tmnald

creago. (cent o Per |Ltquire
totoli | Amount. jeent of] 10 lctqm-

total. | POt
All organized enterprises. .| 1,879,001 | 100.0 || $7,192,907 | 100.0 |84, 060,333
Opoerating enterprises............ 1, 601 444 | 85,2 || 7,076,164 | 08.4 | 1,485,100
PearTRiver . ....oconnana.nn 4,027 | L3 192, 300 2.7 85, 000
Tombighee River............ 1'31 554 7.0 8&7, 03¢ | 1.6 [..oo......
Yazoo Biver-.......... ., 85a, 400 | 721 1] 5 687 607 | 79.1) 1,397,100
Tennessee River....... 3, 00! 0.2 4,000 | 0.5 |.veu......
Mississippi River...... 80,464 | 4.6 325, 223 4.5 3,000
Nongperating enterprises 277,557 | 14.8 116,743 | -1.6 | 2, 575, 233
Pearl River......... 6, 102 |- 0.3 3 0.1 90 50
Pascagouls River.. 4, 583 0.2 4,700 0.1 81 300
Tombighee River...... 11,828 0.6 6, 750 0.1 105 500
Yazoo River........... ...| 235,447} 12.5 87,212 1212 201, 883
Migsissi: ﬁpi River...... . 7,462 0.4 10, 800 0.2 48, 800
Gulf of Mexieo.cenareennan. 12,135 0.6 1, 200 o 46, 791

1 Less than one-tonth of 1 per cent,

For both operating and nonoperating enterprises,
approximately 85 per cent of the acreage is drained
into Yazoo River.

Condition of land in enterprises.—The drainage en-
terprises in the region between Yazoo and Missis-
sippi Rivers are principally for the reclamation of
level swamp areas. This region is of alluvial forma-
tion, and was subject to inundation by overflow from
the Mississippi until construction of the extensive
system of levees along that stream. Storm run-off
from the higher rolling land on the east also over-
flowed parts of the delta land. The characteristic
high banks of the natural watercourses greatly in-
terfere with drainage of the surface water into the
channels that exist. In the counties east of Yazoo
River, the drainage problem generally is one of re-
lieving the bottom land along the streams from over-
flow by floods of short duration.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does
not show that the improvement works are inadequate.

TABLE 4,—LAND IN Ait ENTErPrISES, Crassmriep BY Conbpi-

TION: 1920.
OPERATING ENTERPRISES.
Non-
Total. ophelmt-
COND LAND, Works £
ONDITION OF LAND Works | under || enter- -
I’Bl;; co(mplot)ed conftmc— Tl[?ég
con acres). tion
Acrenge. | of a1t (acres).
land.

Allland in enterprises.. ......... 1,601,444 | 100.0 |} 1,175,776 | 425,668 || 277, 657
Improvedland............. 041,230 | 58,8 768,105 | 173,134 | 107, 852
Timber and cut-over land.... 631, 964 | 30.5 383, 0633 248 331 || 137, 406
Qther unimproved land...... 28,241 | 1.8 24,088 4 208 32 209

Swampy or subjéct to overfiow. .| 201,126 [ 16.3 210,422 | 50,704 || 108,211

Suﬁermg 8 loss of crops....... .. ) 207 0.8 7,167 | 5,040 048

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in

-more than one county be divided and the part in

each county be considered a separate enterprise. In
this way 167 operating drainage enterprises are count-
ed in Mississippi, with an average area of 9,608 acres
assessed. The assessed acreage exceeds the land in
enterprises by 3,040 acres, which is the amount of
overlapping., The land in enterprises and the assessed
acreage on each line of Table 5 refer to the same en-
terprises. From the total area of each enterprise,
designated as the assessed acreage, deduction was
made for the amount of overlapping with enterprises
organized previously, to determine the acreage to be
tabulated as land in enterprises.
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TaBLE 5.—LAND IN: OPERATING ENTERPRISES, (LASSIFIED BY
Size oF ArREA AssEssED: 1920..

) - ASSESSED AREA,
n I.éand in
LA ASSESSED, enterprises Per
(neres). Acreage. |cent of
total.

All operating enterprises............... . 1,601, dd4 1,604,484 | 100.0

200 60 499 ACLOS. .« ceeerrennrareemnanareieeaes 1,804 1,804 0.1
§00 to 999 acres.. ... e ieiaaivaeaea, 8, 089 9, 780 0.6
1,000 0 4,999 BETeS. o ieeecaia i 199, 000 201, 240 12.5
5,000 60 0,990 BOTO8. e cinnrirearaaracauraenns v 157,416 157, 416 9.8
10,000 £0 49,990 8IS oo vemeieieiaieieaaan 0664, 285 664,285 | 41.4
0,000 £0 88,999 8CIeS. . .vnnnneeeariaiiaaiaaas 820, 400 320,400 | 20.0
100,000 acres and OVOr..eveerasunsennacenennnn 249, 460 249, 460 15.5

Character of enterprises.—The drainage enterprises
in Mississippi are swamp land districts and drainage
districts established by the county boards of super-
visors, by the chancery courts, or by county boards of
drainage commissioners in accordance with the general
drainage laws of the state, and private undertakings
by individual landowners.

Swamp land districts for the reclamation of wet,
swamp, or overflowed land are formed in accordance
with an act of February 19, 1902 (ch. 70), which now
forms sections 371 to 391 (ch. 17) of the Mississippi
Code of 1906 of the public statute laws. A petition
for establishment, signed by a majority of the resident
landowners owning at least one-third of the land to
be drained, is filed with the board of supervisors of the
county where the proposed district is situated. Three
commissioners named in the pétition determine what
land will be drained by the same system of connecting
channels, and the county supervisors may decree the
district established. A special tax upon the district
is levied by the supervisors, not exceeding 50 cents per
acre in any year, and when a sufficient amount has
been collected the commissioners let contracts for
constructing the drains. Right of way may be ob-
tained by condemnation. Upon petition from one-
third of the landowners, the county supervisors may
issue bonds in anticipation of the full amount of taxes
authorized to be levied for not exceeding 30 years.

" Drainage districts may be established by the county
boards of supervisors under a law of March 1, 1912 (ch.
195), or under one of March 16, 1912 (ch. 198). The
former act, as amended, requires that a petition for
establishment be signed by 10 per cent of the land-
owners in the proposed district. The supervisors ap-

point an engineer, and may appoint three temporary
commissioners also, to make a report as to the land
that will be benefited and the probable cost of the

drainage improvements. Hearings are held upon the
petition and upon the engineer’s report, before the
supervisors decree the district established. The exec-
utive officers of the enterprise are three commissioners
appointed by the board of supervisors, though the
selection may be determined by petition signed by a
majority of the landowners. The plan of drainage

works and the assessments of damages and benefits
are made by the commissioners, the assessments be-
ing subject to confirmation by the board of supervisors
and to appeal to the chancery court. The assessments
for cost are made by the ‘county supervisors against
the real property in the district, in proportion to the
benefits. Bonds may be issued by the commissioners
to run not more than 30 years. For a district in
more than one county, proceedings are before the
chancery court instead of the county supervisors.
Subdistricts may be formed in accordance with an
act of February 26, 1914 (ch. 269), wholly or partly
within a drainage district organized under the act of
March 1, 1912 (ch. 195). The manner of establish-
ment is similar to that for an original district, but the
petition must be signed by one-third of the landown-
ers owning a majority of the acreage or by a majority
ol the owners owning a third of the acreage or real
property. The commissioners of the main district
serve also for the subdistrict. An independent dis-
trict may be formed wholly or partly within another
district, under the statute of 1914, upon petition simi-
lar to that required for a subdistrict.

The establishment of a drainage district under the
act of March 16, 1912 (ch. 198), requires a petition to
the county supervisors from a majority of the resident .
landowners who shall own one-third of the land.
Three commissioners named in the petition are the
officers of the district to determine the plan of drain-
age and to assess damages if any are claimed. The
cost of construction has been paid by a uniform tax
upon the land benefited. However, three-fourths of
the owners holding half or more of the land may peti-

_tion for assessments according to benefits, and then

the commissioners must divide the land into five
classes to be assessed, per acre, in the ratio 5:4:3:2:1.
Public hearings are held upon the petition and upon
the commissioners’ plan of improvement, and appeals
regarding classification of the land may be taken to
the chancery court. Rights of way may be con-
demned. Bonds may be issued upon petition from a
majority of the landowners owning a majority of the
acreage, to be paid by special tax levies not exceeding
$1 per acre in any year.

Drainage districts under the chancery courts, except
intercounty districts formed under the act of March 1,
1912, are established in accordance with a law of April
12, 1906 (ch. 132), which is now chapter 39 of the
Mississippi Code of 1906. This statute as amended
provides for a board of three drainage commissioners
for the county, to be elected by the drainage taxpayers
of the county, if 20 per cent of the owners of real prop-
erty affected by constructed or proposed drainage
works petition for such commissioners. Before 1916,
this board was elected by the county supervisors when
petition for the first drainage district had been ap-
proved by the chancery court. Petition for a district
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under this law must be filed with the chancery court

of the county containing the greatest part of the pro-

posed district, signed by & majority of the landowners
owning at least one-third of the land to be affected or
by one-third of the owners holding a majority of the
acreage. - The drainage commissioners - investigate
regarding the practicability of the project, and after
public hearing upon their report the chancery: court
may decree the district established. The commis-
sioners determine the plan of drainage, and assess
damages and benefits subject to confirmation by the
court after public hearing.  Rights of way may be
secured as in‘eminent domain cases.- .- Bonds may be
issued by the commissioners, payable in 1 to 20 years.
An act of Mareh 13, 1912 (ch: 197), also provides for

. a county board of three drainage commissioners for
each county embracing all or a part of one or more
drainage distriets, to have jurisdiction over all such
districts within the county organized under this act.
These commissioners are appointed by the chancellors
of the chancery districts. Petition for establishment
of the drainage district must he signed by 10 per cent
of the landowners of the proposed district, in number,
acreage, or value, and be filed with the clerk of the
chancery court of the county confaining the greater
part of that district. If the petition is sufficient, the
county drainage cominissioners refer it to three district

drainage commissioners whom they appoint to investi- -

gate regarding the feasibility and utility of the project.
The district is established by the county drainage com-
missioners after public hearing upon the district com-
missioners’ report, if the proposed work will be beneficial
to the landowners. The county draimage commis-
sioners are the corporaté authority of the district.
The cost of the enterprise is apportioned against the
tracts of land in proportion to benefits. Damages and
benefits are assessed by the district commissioners and
confirmed by the county drainage commissioners, sub-
ject to appeal to the chancery court. Rights of way
may be obtained by proceedings before the courts of
eminent domain. Bonds may be issued by the county
commissioners for not exceeding 30 years.

A private drain may be constructed across land of
an objecting owner, if necessary, by petition to the
county supervisors and payment of damages assessed,
under an act of March 15, 1918 (ch. 206).

The first drainage law of Mississippi was passed in
1886, applicable only in Lee County, authorizing the
county supervisors to drain swamp and overflowed
land upon petition from the owners of a majority of
the acreage. A law of February 11, 1898 (ch. 39),
authorized the issue of bonds for reclamation work
upon petition from landowners, by counties having
authority to levy taxes on swamp and overflowed land.
An act of March 6, 1900, applicable in all counties,
was stmilar to the swamp land district act of 1902,

which repealed both the act of 1900 and that of 1898.
A few counties were excepted from the provisions of
chapter 39 of the Code of 1906 until 1912. Of the
many amendments to the drainage laws of the state,
the few that affect the character of the enterprises have

‘been incorporated in the foregoing statement.

TABLE G,—LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,
OrAssIFIED BY (HARACTER oF ENTERPRISE: 1920

LAND, CAPITAL,

To Dec. 31, 1019,

Por Addi-

CHARACTER OF LNTHERPRISE. \
tional

Acreago. ecgfmt Pel;d req%tired
cotit’ 0
total. || Amount. of | complete,
' total, ; -
All organized enterprises.| 1,879,001 | 100.0 [ $7,192,907 | 100.0 | 4,060,333
Operating entorprises........... 1,601,444 | 85.2 || 7,075,164 | 98,4 1,485,100
Swamp land districts:
Code of 1906, ch. 17.....[ 305,018 | 16.2 [ 1,221,609 ( 17.0 3,000
Drainage districts:
Code of 1906, c¢h. 30.-... 540,567 | 28.8 || 2,052,761 | 36.9 68, 0040
Luws of 1012, ch. 105....1 652,202 | 34.7 || 2,330,078 | 32.4 | 1,056, 500
Laws of 1912, ch. 197.... 41,498 | 2.2 201,216 | 4.0 95, 600
Laws of 1912, eh. 198.... §,400 0.3 , [1 3 O RO
Individaal ownerships...... 56,750 3.0 531,000 7.4 262, 000
Nonoperating entorprises....... 277,557 | 14.8 116,743 1.6 2,575,233
Drainage districts: ’
Code of 1906, ch. 39..... 31,082 1.7 10,800 | 0.3 254, 800
Taws of 1013, ch. 105...0| 240,753 | 12.8 92,481 | 3.3 ] 2,204,505
Laws of 1012, ch. 197.... 5,742 | 0.3 4,4621 0.1 } 75, 538

Drainage works.—The total works completed by
the drainage enterprises to December 31, 1919, com-
prised 1,815.1 miles of open ditches, 238.8 miles of
tile drains, and 6.7 miles of accessory levees; the ad-
ditional lengths under construction were 223.6 miles
of ditches, 54.2 miles of tile drains, and 36.8 miles of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of ditches or tile drains. There is
one pumping district for land drainage among the
enterprises under construction in Mississippl. Part
of the drainage water from 44,000 acres is to be re-
moved by two centrifugal pumps of 78,000 gallons
per minute capacity, operated by internal-combus-

tion engines capable of developing 250 horsepower.

TABLE T,~—LAND AND CAPITAL INVESTED IN OPERATING ENTER-
PrisEs, CrassivieDd BY Kinp or Drawvaes Works: 1920,

LAND. CAPITAL,
To Dee. 31, 1010.
{ # . Addi-
KIND OF WORKS. cl"nelxi Hoan
Acreage. of Port 1'eq\t1ited
. cent 0
total. || Amonnt. of | complate.
total,
Allkinds.....o..... .| 1,601,444 | 100.0 || 87,076,164 | 100,0 | 81, 485,100
Open ditches onl ..1.1,274,464 | 79.6 || 5,846,362 | 82.0 974, 600
Open ditches and levees........ 279,230 | 17.4 - 768,812 [ 10.9 308, 500
Oypen ditches and tile drainsl.. 47,760 3.0 461,000 | 6.5 142,000

1 Includes 8,300 acros drained by tile only.
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TABLE - 8.—LAND AND CAPITAL INVESLED IN OPERATING ENTER-
PrisEs, Orassrried sY TYPE or DRAINAGE 1920,

LAND, CAPITAL,

To Dec. 31, 1919,

TYPE OF DRAINAGE. . Per

Acreage. cant Additional

Per |required to
cent | complete.

-of
totsl. || Amount. of
total.

All operating enterprises..-.| 1,601,444 | 100.0 {i 87,076,164 { 100.0 | 81,485,100

Gravity dralnageonly._........ 1,504,044 | 98,9 " 6,091,084 | 94.8 | 1,180,100
Purt gravity and pmtpmnpmg 97 400 6.1 3‘35 100 5.4 325,000

Total area sarved by pumps.... 44,000 A | T, U

The average depth of the main or outlet ditch was
reported for each enterprise, The maximum re-
ported for any enterprise in the state and the maxi-
mum in each county are shown in line 15 of County
Table II. The maximum length, width, and depth
of outlet shown in that table for any county may not
refer to the same enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches, Whlch is a very crude indication
of the depth of soil drainage that may be obtained in
the enterprises as determined by the depth of outlet
provided for farm drains. The mean depth was com-
puted by giving each separate depth a weight in
proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the
occasional decimals were omitted in making these
computations. Depths less than 3 feet and those 10
feet and greater were omitted as it seemed they do
not represent so well the average depths of outlet
provided for all the farms in those districts; to in-
clude these groups, computed as 3 feet and 10 feet,
respectively, would show the mean depth for the
state 6.9 instead of 6.8 feet.

TasLE 9.—LAND 18 OPERATING ENTERPRISES, CLASSIFIED BY
Averace Derth or Brancy Ditcmes: 1920.

DEPTH OF BRANCH DITCHES. Acreage. lgggtc:ﬁt

All operating enterprises..... .....oociiiiiiiiaos 1,601,444 100.0
Less than 3 feet... 2,000 ol
3.0 to 3.9 feet 30 600 1.9
4.0 t0 4.9 fee 41, 758 2.6
5.0 to 5.9 feet 43,248 2.7
6.0 t0 6.9 foet . 413, 080 259
7.0 to 7.9 feot et . 127,365 8.0
4.0 to 8.9 fest . e s 471, 362 20.4
9.0 t0 9.9 feet.... ... R A
10.0 feet and more. ........ cen 65, 000 41
Not reporting branches. ... .ooiiiiiiiiiinianiaainny 406 131 25.4

Msaintenance of works,—The statutes provide for
maintenance of the improvement works of all the
public drainage enterprises in Mississippi. The county
supervisors are charged with protecting and keeping in
repair the drainage works of swamp land districts
organized under chapter 17 of the Code of 1906, and

_ are authorized to levy assessments against the districts

to pay for that work. - The comiissioners of drainage
districts established under chapters 195 and 198 of
the laws of 1912 are authorized to borrow money to
pay for maintenance of the drainage works, payment
to be made from taxes levied against the districts by
county supervisors. In districts under chapter 195,
notice and hearing must be given before any levy is
made; in those under chapter 198, the levy must not
exceed 25 cents per acre in any year. Chapter 39 of
the Code of 1906 provides that the boards of drainage
commissioners may do any and all acts necessary in
repairing and maintaining any drain or other work for
which they have been appointed, and may make addi-
tional assessments to pay the cost involved. For dis-
tricts formed in accordance with chapter 197 of the
laws of 1912, the district drainage commissioners may,
with the approval of the county board of drainage
commissioners, do anything necessary for repairing
and maintaining the worls of the district, and the
county supervisors shall levy taxes against the districts
each year, if requested by the drainage commissioners,
to pay for the maintenance work. The county board
of drainage commissioners supervises the maintenance
of the districts in case there are no district drainage
commissioners.

TapLe 10.—LaND anp CArrran INVEsTED IN OPERATING IIN
rerprisES, (LAssiFieD BY MEeTHOD oF MAINTENANCE: 1920.

LAND. CAPITAL.

To Dec. 31, 1919.

METHOD OF MAINTENANCE. Yer jj~—m—i— Addihionla‘.
- cent requirgd
Acreage. | "o Per | 40 com-

cent
of
total,

total. || Amount. plete.

1,601, 444 1 100.0 1| §7,076, 164 | 100.0 | $1, 485, 100
778,767 | 48.6 l 3,205,081 | 46.6 | 1, 009,8%
i

All operating enterprises. .

By district forces. ..

By contract..... 460J 185 | 28.7 2 151, 353 | 30,4
By landowners......... 45,920 2.9 6.8 242, 000
No maintenanes provid 316 572 | 19.8 1, 148, 730 | 16.2 213, 500

Date of organization.—The progress of development
in drainage is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the county com-
missioners, since there may be a period of a year or
more between the decree of establishment and the
beginning of actual construction, and since the work
of construction may occupy several years in a large
district. It was not practicable, however, for the
census to secure data as to the time of the beginning
or the completion of the drainage works. Under the
date of organization are tabulated the entire area,
works, and capital of each enterprise, even including
any extensions made after the original plan of reclama-
tion was completed.
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TapiE 11.~—LAND IN OPERATING ENTERPRISES, OLASSIFIED BY | TABLE 18.—Dramvs anNp Luvees (CoMPLETED AND UnpEr Con-
Dare ENTERPRISE WAS OmreANizep: 1920. STRUOTION) IN OPERATING ENTERPRISES, CLASSIFIED BY DATE
ENTERPRIEE WAS ORGANIZED: 1920.

LAND. AREA ASSESSED.
: DITCHES. TILE, LEVEES,
B . DATE OF ORGANIZATION. . Per% I’eg't - _
Acreage, | O3 Acreage. | % DATE OF ORGANIZATION. Per Per Per 5
; total. total. - Miles. | cent of || Miles. |centof|| Miles. |centof g
K - total, total. total.
All operating enterprises........ 1,601,444 | 100.0 1,604,484 100. 0
189060 1899, . cuunennrmnennnaaneaas 3,050 0.2 3,960 0.2 All drains and levees.| 2,038.7 | 100.0 203.0 | 100.0 43,51 100.0
1600 to 1904 . 11,020 0.7 11,929 0.7
1905 to 1909 244,018 | 16.2 246,053 16.3 | 1890t0 1809....cenuvennn- 20.0 1.0 32.0 [ 10.9 [f.e.enen..s
1910 to 1914 - 907,062 |  56.6 907, 062 56.5 | 1000 t01904.............. 52.0 | 2.6 52.0 | 7.7l
1916 80 1910, cneeemiiiiiniennnnneens 434,400 | 27.1 436, 400 27.1 | 10050 1909-. . ceuunann | 2345| 1L5 93,0 3L7|...ios .
1010 0 1014, o oinuennnns 1,143,3 56,1 84.0 | - 287
1916 €0 10100 e neee ot 588.9 23.9 32.0 10.9

TABLE 12.~Carrran Investep IN OpErATING TENTERPRISES,
(OrassmmED BY Date ENTERPRISE WAS ORGANIZED! 1920.

Crops.—The principal crops grown upon the drained
CAPITAL. land in the drainage enterprises are cotton and corn.
Data were not secured to show the part of each enter-
Additionsl | prise planted to any crop, so the enterprises have been
required to . . . L :

Amomnt, | Percent| compleie. | classified according to the principal crop, and the total

of total. . ' . .
area of improved land is shown thus classified, in

DATE OF ORGANIZATION. To Dee. 31, 1819,

’ All operating enterprises............. een-| 87,078,164 100.0 $1,482,(1’gg County Table II No data were secured ’at the gen- :
- 1800 to 1899. 96,000 14 5 . : >
1000 fo 1004 2000 | 2.9 0,000 eral census of agriculture to separate the crops grown :
0 . . . i N
1910 to 1014 4,211,308 | 50.5 o000 | upon land drained artificially from those produced
1015 to 1019111111 IIIIIIIIIIIIIIIIIIII 1,082,076 | 238 1,173)100 .

upon land drained naturally.

County Tasre L.—DRAINAGE ON FARMS: 1920.

f THE STATE.|| Alcorn. Amite. Attala, | Benton. | Boliver. | Calhoun. | Catroll. (éshé‘\"}“
( 1 | Number of all farms in the state or county.......coovvnenn.. 272,101 2,901 3,148 4,024 1,504 12,808 3,206 3,063 3,055
: 2 | Farms reporting land having drainage......cecviiiaieanans 34,928 1,080 250 242 260 2,266 424 273 583
3 | Farms reporting land needing drainage. 29, 872 927 857 1,062 268 166 698 153 335
4 | Farms in drainage and levee distriels.coveaaociiinniaian, 13, 496 385 | 1 26 62 1,678 343 66 155
LANRD AND FARM AREA.
5 A})}i)roximate land ares of the state orcounty..__...... acres..| 20,671,080 247, 040 456,960 457,600 253,440 502, 560 370, 560 300,360 320, 040
61 Alllandinfarms. . ........ccoocoaoee ...acres..| 18,198,070 198, 752 287,305 385,388 201,077 326,311 281,401 341,306 241,907 é
7 Improved land in farms. .. ...acres..[ 9,325,677 91, 553 126, 201 184,710 70,215 201,324 112,329 168,718 | - 140,507 H
8 Woodland in farms. .. ....o;eceonne - ...ncres..| 7,014,898 92,5653 | 145,160 | 141,721 80,346 | 20,041 | 126,478 | 116,222 63, 651 :
9 Other unimproved land in farms............ ...acres..| 1,856,404 14, 646 15,935 58,051 41,516 5,046 42,694 56, 366 37,650
10 | Farm land reported as provided with drainage .80TCS. . 825, 878 32,972 9,785 6,004 4,435 47,668 14,230 13,000 17,406
11 | Farm land reported as needing drainage .ocres..| 1,455,534 37,618 48,270 49,440 12,6156 2,348 41,538 1 . 14,578 13,505
12 Drainage only...... .acres. . 151,179 3,349 1,988 5,308 1,360 1,385 1,40 6,979 1,905
13 Drainage and elearin ...acres..| 1,304,355 34,269 44,201 44,072 11,265 063.1 40,132 7,509 11,060
i ) Clai- Coa~ . Coving- Harri- ; Hum-
g Chootaw. borne. Clay. homa. Copiah. ton. De Soto. SOL. Hinds. | Holmes. phreys.
1 { Number of all farms in the county... ...c..o.ceiiiiniun. 2,188 2,154 2,783 | 8,028 4,349 2,151 4,858 T 720 5,051 | 6,240 3,085
2 | Parms reporting jand having d.rm{mge.. : ’ 144 | “o54 | T'sss| 11| 51| 128 36| 568 1,176 370
3 | Farms reporting land needing drsinage. . 702 321 83 57 200 216 210 55 812 244 33
4 | Farms in drainage and levee distriots.. .. .......cooo.oo.c 126 7 4 o1 | 1l...... e 32 L3 IR, 13 372
LAND AND FARM AREA.
g 5 Aﬁ;roximate land srea of the county............... .| 264,960 | 312,060 | 261,120 | 339,200 | 492,100 | 262,400 | 304,000 | 364,800 | 549,120 | 480,640 | 268,120
: 6 | Alllandinfarms..._................ .| 228,010 | 244,556 | 180,737 | 212,023 | 877,390 | 179,288 | 229,480 | 55,746 | 391,016 | 353,300 | 122,445
: 7 Improved land in farms. 75,416 | - 113,488 | 127,041 | 185,614 | 210,712 | 68,127 | 173,794 | 11,578 | 269,816 | 212,052 97,462
; 8 Woodlsnd in farmg e 124,750 | 102,384 | 48,431 | 25,767 | 146,031 | 107,783 d 37,082 | 73,665 | 98,051 | 21,870
¢ 9 Other unimproved land infarms. ............... 27,844 | 28,684 | . 4,665 642 | 20,656 | 3,378 | 18,803 | 7,136 | 47,635 | 42,306 3,123
10 | Parm land reported as provided with drainage......acres..| 9,406 | . 2,288 | 7,345 | 15,662 | 1,930 530 | 2,787 648 | 7,706 | 18,265 8,874
11 | Farm land reported as needing drainage 52,790 13, 692 5,224 | 3,923 | 12,226 9,054 6,117 1,797 | 30,841 | 10,805 5,292
12 Drainage ongr ............... - ;384 3 360 561 a6 350 104 345 | 2,401 | 1,744 26
13 Drainage and eleaving..........o..o...i 40,406 [ 11,061 | 4,364 | 8,362 [ 11,280 | 8,704 o0,013,| 1,452 | 27,040 | 9,061 5,266 :
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County Tapre L.—~DRAINAGE ON FARMS: 1920—Continued.

S58- Tta- - - :
q{;gna. s, | Tackson.| Jasper. | Jones. ;é‘#:_ Lgn;;i;r Leake. | Lee. |Leflore. [Lowndes
1 { Number of all farms in the county.....................o... 1,914 3,064 6884 2,700 1 2,606 |- 3,388 | 8,076 3,402 5
2 | Parms reporting land having dralnage. .. "800 o1 23 ’187 " 995 738 ’163 ' 208 %’ggg ‘)'gg{ 3’%2
3 | FPaxms yeporting land needing drainage e 396 1,463 49 328 1,101 292 159 863 " 450 200 317
4| Farms in drainege and levee districts.........oo oo, 787 186 [....:.... 1 & s B PR 34 697 |- - 502 3
LAND AND FARM AREA,
5 | Approximate Iand area of the county........ .. ... acres..| 250,840-1 338,500 | 454,400 | 426,880 | 445,440 | 424,060 | 448, 000 368 640 | 286,720 | 368 0 0 9,
3 | AhSana in TALTOB. co o eeeaeranrneannnans o3| 06,370 | 261,029 | 97,078 | 274,616 | 220,250 | 310,373 | 271 573 | 264 502 238,358 209'9?6 316’ i
7 Improved land in farms..._......... -+ 54,6071 90,701 | 14,506 | 300,211 | 76,400 | 129,067 [ 109,730 | 208,461 | 140)002 | 166,733 |- 150,047
8 Woodland in farms......-......... es..| 38,388 | 187,302 | ‘55,662 | 160,104 | 131,876 | 127,663 | 131,614 | 108,007 | 40,4064 L1688 | 60,680
9 Other unimproved land in farms y 3,204 82,036 | 26,850 | 24,210 | 20,083 | 52,843 | 30,220 | 47,944 | 30,802 | 6,075 16: 810
: |
10 | Farm land reported as provided with drainage...... acres..| 16,805 12,935 517 1,078 1,621 1,377 1,794 2,076 | 27,385 | 24,092
11 | Favm lend Teported as Needing drainage ; 51,606 | 4,108 | 14,812 | 620468 | 13,645 6,473 | 42,720.] 13’,365 18,807 zg’ Zgg
12 Droinage only. ... e ervetenanaas 1,118 18| 1,558 805 1,407 | 1,975 | 4,144 450 | 3,878 5,796
1 Drainage and clearing.........o... LIl 50,490 | 4,180 | 13,254 | 61,601 | 12,148 | 4,408 | 38,586 [ 12,007 | 14,920 [ 15,606
ie Mont- §  Ne- Noxu- | Okiib- . s E -
Madison. | Monroe, | o ner” | gnohs, | Newton SR | QY | Panola. | Perry. | Pike. I’g&t-o,
!
1 | Nuniber of all farms in the county..... - 5,260 5,026 1,088 3,064 3,237 4,242 2,816 4,900 834
2 | Tarms reporting land having drainage. d s 436 29| ssLi set| a7s | eea| el | S| Phs| Yo
3 | Farms reporting Innd peeding drainage - 279 59t 268 805 656 199 384 404 I 111 764 " 967
4 | Farms in drainage and levee distriets.e. oo 8 31 87 F: I PR 20 | 186 [ 138 H¥5
LAND AND FARM AREA, j ’
5 | Approximate land area of the county.. -.acres... 464,000 492,800 | 254,720 | 859,040 | 363,520 | 436,480 | 202,480 | 445,440 | 412,160 | 260,480 16,100
o | Ahiandin TArS. s er-een o acres.| 347,300 | 395,013 | 107,606 | 210,604 | 2837054 | 303,740 | 217,138 | 320,654 | 90’774 | 207,995 gnf Q07
7 Tmproved land in farm: NCFeS..| 249,767 | 205,431 | 8%, %30 | 103,502 | 128,003 | 210,844 | 128,02R | 202,567 | ‘22,200 | 85,012 | 139,805
8 ‘\Vondlangl in farms...:.... . acres..) 02,207 | 108,418 | 73,321 | 117,027 140,024 | 75,016 | 73,884 1, 51 51,056 | 118,239 87,540
] 9 Other unimproved land in 8. .-ncres..| 35,392 21,106 | 35,545 | 20,115 | 14,067 17,820 | 15,576 | 36,574t 17,412 3,844 46, 662
] 10 | Farm land reported as provided with drainage .aeres. . 2,453 13,420 1 11,453 | 14,784 8,772 | 13,487 7,402 4,046 6156 | 13,824 37,476
11 | Farm land reporfed as needing drainage. .. acres. . 9,070 34,741 | 16,300 | 25,148 | 44,862 | 15,6041 22,771 22,08 +,626 | 20,815 37, 600
12 Drainage only...o.eeeeananns acres. . 4,527 6, 781 4,713 2,052 6,276 4,169 2,564 2,496 &0 435 5,421
13 PDrainage and cle . feveeereaneiiaai e, aefes. . 4,543 27,060 | 10,5603 | 22,196 | 30,580 | 11,525 | 20,207 20,488 4,476°|. 20,180 32, 088
: $ham anle Simp- ; Sun- Talls~ | npta :
Prentigs. | Quitman,) Rankin.| Scott. [Sharkoey. son. | Smith. flower, | hatchie, Tate. |Tippah.
1 | Number of all farmsinthe county.......ooovieniiaa oo, 3,144 4,315 3,231 2,248 3,142 2,522 2,095 9,608 3,495 3,956 2,702
2| Tarms reporting lond having dmgpage... 1,431 ‘1391 '109 ot Tsor| 658 'Sl | 2116 | s | i " 497
: 3 | Farins reporting land needing drainage.. 993 204 520 383 77 776 736 146 387 166 800
4 4 | Parmns in drainage and levee distriets...... - 410 92 2 8 828 1. ! 836 2 89 249
LAND AND FARM AREA, ’
bl A pl'oxiplate land area of the county 252, §00 500,240 | 382,080 | 270,080 | 368,000 | 400,640 | 431,360 402,560 | 256,000 | 285,440
61 AT I PO TATIS. L ay e eactenaannnnes ~.-.acres. . *123,390 | 206,455 { 207,857 | 78,030 | 187,350 | 227,734 | 261,519 | 2R, 743 { 194,587 | 256,480
7 Improved l_zmd in farms..eeeeenaan. ' 102,128 | 134,238 | 02,220 | 68,724 82,927 | 01,200 | 220,497 174,478 | 138,753 | 107,222
8 Woodland in farms... .. fesieeaienas 'CS. 19,768 | 133,436 | 98,449 8,760 | 04,801 | 116,625 1 38,074 | 58,840 | 33 701 | 110,354
9 Other unimproved land in forms. ... .t 5. 1,604 | 28,781 | 10,088 416 9,622 | 20,003 2,048 | 48,416 | 22,133 38,004
10| Farm land reported as provided with drainage. ..... acres..| 26,518 1,537 4, 210 852 | 10,681 | 16,100 9,438 | 67,8201 12,8161 6,253 10,833
11 | Form land reported as needing drainage.....o........ aeres..] 23,392 9,179 | 43,2041 17,657 4,606 | 42,072 | 30,423 6,096 7,445 4,497 9,003
12 Drainage 01V vnrnnensemeaeennnnn ....ocres..| 2,131 605 | 7,817 | 2,500 368 | 1,161 | 3,220 | 1,392 505 400 055
13 Drainage and elearinge. cvaeeeev v aaniian.. acres..| 21,261 8,674 | 35,887 | 15,151 [ 4,207 | 40,011 | 27,203 5,674 6, 850 4,097 8,348
Tisho- ; | Wash- Willdn-{ Win- | Yualo- All other
mingo. Tuniea, | Union, ington. Wayne. |[Webstor, SOm. ston, | busha. Yazoo. | %%.1:11.[-
- — R -
1| Number of all farms in the COUNty ... ceevvueeenoinisainns 2,250 | 4,036 | 3,519 0,981| 18| 2,920 | 2436) 2,84 o,504| 6,663 87,83
2| Farmsreporting land having drainege...................... 412 805 1,350 2,863 147 453 118 117 504 a7 10F
3 | Farms reporting land needing drainage..........oo.oooons . 559 154 1,225 145 225 377 244 823 828 18 1,810
4 | Parms in drainage and leveo distrietS. ..o foniiaanias 859 488 2,202 2 83 |Lieecnnnn 14 [ 2 IR | 43
LAND AND FARM AREA. )
§ | Approximate Jand area of the county........o....... neres..| 273,020 | 267,520 | 263,680 [ 462,720 | 519,680 | 206,240 | 426,820 1 382,080 | 318,600 | 579,200 18,902, 400
6} Alllsndinfarms...........ooo.. .acros..| 189,080 | 104,449 | 224,685 | 316,932 | 196,384 | 215,800 | 234,868 | 259,745 | 288,755 | 409,532 8,105, 866
71" Improved landin fatms. 65,168 | 117,230 | 100,132 { 230,317 | 57,017 | 86,250 | 107,760 | 101,825 | 102,813 | 243,681 |1,334,242
5|° Woodlandin farms............ 113,671 | 33,832 | 69,642 | 60,219 | 132,996 | 105,006 | 0,300 | 131,906 | 92,716 | 132,913 |1, 518,678
9 Othor unimproved land in farms... 10,260 13,678 45,011 17,208 6,871 1 24,544 "23,790 | 20,5141 43,226 33,038 : 342,046
10} Forim land reported as provided with drainage...... aores. . 7,313 21,685 | 34,210 86,118 | 3,316 | 12,007 8,034 2,482 23,420 | 3,794 1,377
11 | Farm land reported as needing drainage...... ..acres..| 24,517 19,022 | 25,461 [ 24,378 | 15,071 | 30,169 | 17,500 | 58,336 | 47,0675 848 | 106,012
12 Drainago only........oo.ooooan. -ACTeS. . 2,107 4,647 1,245 ) 788 399 1,689 508 1,706 4,274 405 3,454
13| Drainage andcleating.......ov.n.ee s seres..] 22,410 | 14,375 ] 24,216 10,585 | 14,672 | 28,480 | 17,000 56,630 43,401 443 | 102,558

t No drainage on farms reported in Adams, Clarke, Greene, Teflerson Davis, Marion, Pearl tiver, Walthall, and Warren Counties.
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10
- Gouney Tape ITL.—OPFRATING DRAINAGE ENTERPRISES: 1920.
=7 i I tala. | Bont Bolivar, | Calhoun.| Carroll Chick-
: rue 8raTe|| Adams. | Aleorn. Attala. enton. . . B
: LAND AREA. |
. 5 57, 253,440 | 662,560 | 870,500 | 300,360 | 320,040 -
; 1 | Approximate land ares of the state or COUMEY .- 2neurrsesnerees neres. .| 29,671,680 || 272,640 | 247,040 | 457,600 54: - 134’ " 29' s 8* . 2.’1 "
N . : B 0, 883 4,708 & 2
: HES lsnd {n opersting drainage enterprises.......-- RIS aoe b 82%; b 2%: 29 %?Z 2 new| 1 00 125;.383 12’i 072 6, 80 19;0.52
mpLOVea 180, e i ond in T RSN f0.1 6.4 i, 1.0 3 . .5 . X
A 4 Por cent of 1_111 im; ro&r land in farms T erek. 631,964 23,930 13, 781 2,879 2,400 44,420 16, 880 1,240 8,106
i 5 Timber and cut-over lan e L 15,
: [} Other unimproved land.. eeireseeanas U woveenores..| N
" ; : 19,960 |.
: 7 mpy or subject to overflow, in enterprises . c..aaoees vene - ROTES.C 251,‘126 A
‘ 8 gg&cr&i {68 of erops from defective dra?nﬂge- N --8ores--| 12, i(e);-lx 182’ ggg
: ! - 9| Assegsed BCTORED...:n-or riteeanss ciaeenses By aeaenas ,604, i3 IGO0 OO IO AT e e
: | 10 Excess over all land in operating enterprises. ..o oo e sanes acres. . 3,0
, DRAINAGE WORKS,
¥ : ditches: : : s
bt 11 opaé‘om T NS reqzaneenaeeemnnarannnennans veeeenommiles. | 1 R18L
£ [ 12 Additionn] nnder congtruetion. . aseeemvrirasazrsraerene miles.. 223. G
! 13 Afaximum completed in any enterpiise. miles.. 121.0
: il 14 Maximum width at bottom of diteh L., ....... L .deet. . 120
: § 15 Maximum of average depths of outlet ditches!.. .feeb. oMo
! : 16 Mean depth of branch ditebest.. .. feeeeaane maeniaavaeencia foeh. . 8.8
‘ ! Tile drains: . ' .
; ! 17 Completed......-.- S PUPTT. miles. . 238.8
; 18 Additional under construetion....\- Sl omdles.. 54,2
: 19 Moximum completed in any enberprise...........-o- .-miles.. 0.0
i 20 Muximum size %I glfl ......... eemcreeaiaeernaa e Jneches. . 36
H Aceessory lovees and dikes: . R
i 21 Complet.ed.................; ............ et taeeevinaaas ...miles.. 6.7
: 22 A dd{tional UNAer CONSEIUCLIOn. en s« exenrvrrnmarnsroonins miles. . 36.8
j i it 4
: 23 Pumgnuglég gginity. TR PN . horsepower.. 250
i 24 Pump capacity-..eee.-- -gallons per minnie- . 78,000
; 25 ‘Arcn served DY PUMPS.een-veevtnanenaaes iieteieneanen n0IeS. - 44,000
"" 26 | Area drained by open ditches only | S revaneeas acres..| 1,274,464
i 27 Length of hoth QCheS.. . er-e- Comiles..| '1,68p.1
! 28 Average IeNEEH POL BOTE. o «mvvrmeusmannaeens s feet. . 7.0
29 | Ares having open ditches and leveas Loveeute-t Cvermeeaveens aeres. - 279, 230
30 Lenuth%l tﬁwse ditohes.coeeennn-.- vae ..milles, 2k 1
31 “Average length per acre... N ...feot. . ,
32 Length of the acCessory 18Vees...veeeaunrenanvmmanens miles.. 43,5 )
33 | Areq deained by open ditches and tilel....... [N acres..| 247,750 13, 300
31 Tength of these AUHS. oo veeennnss miles_ 387.5 195.5 |-
35 Avorage length per acre P53 | F ORI S P 49.8
PEVELOPMENT OF LAND.
36 | Improved land in opemtinnf enterprises, 1820, 1. coiiveriaeaseen acres. . 041, 939 5,258 18,102 1,019 1,600 | 125,380 12,072 6,800 19,052
S P R R I 1 1 I O B Y - e
evne Dk, uveercaas { i » » B0
39 Por Genb Of INOTERS0. » 1. vvercrseinereizensass 86,7 (|oeeennenn 1485 9.0 ] .100.0 M1| sl 1bb 15.0
40 Por cent increase is of all improved land in farms, [ A PR 9.3 0.5 1.1 17.4 &0 2.3 4.2
! 41 | rimber and cut-over land, 1920......... TP I 631,904 23,030 | 13,781 2,879 2,400 | 44,4950 106,880 1,240 3,160
42 | Ttmber and cut-over land prior to drainage....... 1,012,215 23,930 | 22,541 3,834 3,200 42,159 25, 880 2,880 8,344
§ 43 Deerease since drajinage..o.......... 380,261 . ...o.un. 8, 560 959 800 7,733 y 1,340 5,182
; 44 Per cent of decrease. IO Paceennnins 38,3 25.0 25.0 14.8 34.8 51.9 62.1
3 45 | Other untmproved 10nd, 1920 evesorenviirinaciie 28,241 1o s 15,088 1o oo
I 46 { Ocher unimproved land prior to drainage 82,401 55,160 [veonemneean 2,520 %
! 417 Decrease since drainage.............. 54,160 agoss |t 2! 520 798
48 Per Cenb OF QOOTOASE.wevneeecenssonnmrsnsananneminmannnsnnens b7 || LV N 4 iboo) 1000
: 19 | Swampy or subject to overflow, 1920, ... oaeemiiiee i lel Jo 261,120 26,600 2,880 foviinanns 19, 95 170
k 50 | Bwampy or subject to_overﬂow’, prior to drainage, 027,415 2(;; 883 4: %g &, 000 a8, g;g 1, 452
H 51 Decrease since drainage. .o.eeemiarnrereanns 366, 280 283 0 48 139
) 1,918 4,000 076 )
52 Per 0ent OF QBOICASC. . st reesmraanansanmcrnesaannenannsss ol . B84 1.1 0.0 1b0.0 7.1 29,6
CAPITAT INVESTED AND COST PER ACRE,
53 ']‘otag cagiteal invested in and required for completion oropfrﬁting "
enferprises - ..dollars..| 8,561,206 20,050 [ 131,220 30,000 28,600 {1,022, 47 148, 00y 392,000} 214,500
5 Cagital invested in these enterprises to Dec. 81, 1910... .. .dollars..| , 7,076,164 || 17,65 : 30, 000 X ’84%, 47 \ X .
56 K dartional papital requirad bo comploto bhoso ontorprises.doilars..| ' 11485, 100 ;: 000 |..ouP0 ] B0000) 500 fi%' (L)’(ifo 18,0001 B0 s, oo
56 Average cost per acre when completed............... dollats.. 5,85 0.71 4,88 hosa| P X A D, 6'15
57 | Enterprises constructing open ditches only, dollars..| 6,820,952 4
C 58 Average cost per acre when completed. .. dollars..{ . 5.35 131&2:»2;2 77831:4;:2 118‘,1088 5 00(()) 214ﬁﬁgg
; 50 | Enterprises construeting open ditches and lov dollars..| 1,127,312 : N ) ) )
' Average cost per acre when completed. dollars.. .07 B SR S Treseeter
; 61 { FEnterprises constructing open ditches and dollars..| 8 §03,000
62 Average cost per acrs when completed................... dollars.. 12,68 [l oo e e e e
CROPS,
13 | TG bteom a5 priBeIme Erop o Aesimed Limd
: on drained land. acres..| 804,891 2
64 Cora as principal crop on drained land. .. nores..| 136,843 1%:{1)%(2)’ L9 oo 1600 124, ggg S” ggg 2’ (3‘)(()3 10,062
.......... , , ) veeseenes

1 When wgrks under construction have been completed. 2 Includes 8,300 acres drained by tile only. ¥ Includes cost of 2 enterprises construeting 112 miles of tilo only.
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County Tasiw IL—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

Choce- Coa- Do Hum- Ita- Lafa-
tav, | 95 | homs. | Soto. | EOLMES| Spret | wamba. yette, | Lee. | Leflore.
LAND AREA,
1 | Approximate land ares of the county...............coeeon.... acres..| 264,960 | 261,120 | 839,200 { 304,000 | 480,040 | 261,120 | 338,560 | 424,060 | 286,720 | 366,080
2 | Allland in operating drainage enterprises...........oooeeo. ... acres..| 14,975 | 12,293 | 172,000 &,500 1 25,000 | 158, 500 9,007 | 18,839 | 49,9234
3 TIDEOVo TG e e SRR acres..| 6,433 | 7,236 | 188,171 | 1,650 | 17,500 | 81,550 | 5,708 | 10'205 | 4k 0%0 s ggg
¢ - Iggf ce%t of trfllvieT ;'gged land in farms. 5 . 0. 8.3 83,7 6.3 7.9 50,2 4.6
5 mber and cut-over fand.. ... i, : 5 b
[ Other unimproved 1and.....coovvrniieeneniiiie e iaaanaan.. § 7,500 . , M_ 3,880 4,245 9,624
7’| Swainpy or subject to overflow, in onterprises............__...
0 8 { Suffering loss of crops from defective drainage......ooooonno.... acres. .
' 9 | ASSESSCA ACTEREO. « - v n s veeem e terar it Neenn
i 10 Tixcess over all Iand In operating enterprises........... ... acres.
; . DRAINAGE WORKS.
\ Open ditches:
: 1 Completed......oocoooiii i miles. .
X 12 Additional under construction........... cemidles. oo L2 eeeiend 80 [oeea o
13 Maximum completed In any enterprise .miles..} 15,0 1407  86.0( 140 80| 1170 .0 Ciiod AN UILE
1 Maximum width at bottom of ditch 1..... feet
15 Meaximum of average depths of outlet ditehes 1 feet.
16 Mean depth of branch ditches 1. ... ... . ... feet. .
Tile drains:
17 Completad. coo e e miles..
18 Additional under construction......... [+ 11 L3 S SRR SR A I IO S IO ISR SRR IO I
10 Maximum completed in any enterprise - 1ndles.
20 Maximum slzeof tile .o oo e inches..
Agcegsory levees and dikes: R I A R A R R I
21 Completed.....ooovieie el mniles. .
22
Pumping plants: E e i e e Y R DR
23 ]%jngﬁxe GAPRCIEY .. e horsepower..
24 Pump capaoity ....... ..gallong per minute. .|,
a5 Area 8erved DY PuInDS.cvueve et e L2 A RS SR PR SO s ISR RO SR AURIDEIN S
20 | Area drained b% open ditches only ool acres. . 49,234
a7 Length of these ditehes........ . 2.6
28 verage length por acre 10.4 5.% 9.9 8.7
29 | Ares having open ditches and levees Y. .. ... ... ... ... ... acres. . 5
40 Length of these ditehes........ ..mi . 18, )SJO """"
41 Average length per acre. ... Teet. . 4.4
32 Length of the accessory 16vees.covrer i veeece i i e evinnn s 1niles.. 3.6 .
33 | Aren Arained by open ditchésand tile....... ... .. ......... L2701 V5 N SN SN 27,150
3 Lenith of these drains............. L. . .. . 243.0
5 verage length per acre........ooocooiiii i, . © 47.3
DEVELOPMENT OF LAND,
80 | Improved land in operating enterprises, < 6,433 | 7,236 | 138,171 [ 1,650 | 17,500 | 81,550 | 5,708 | 10,205 | 44,089 | 24,383
47 | Improved land prior to dramage <4 1,487 | 6,006 1 69,080 | 1,100 [ 12,500 { 38,630 633 | G,876 | 28,086 4,101
:%S Iﬂcl‘easp sin(_:e drainage..... . 4,936 1,230 69,082 550 5,000 { 43,015 5,075 3,320 | 16,953 20, 282
39 Per cont of increase...................... e besieeaeeiiiian, -.380.7 20.5 | - 100.0 50,0 40.0 11,6 | SOL7 48.4 60.5 494.6
kY Ter cent increase is of all improved land in farms, 1920........ 6.5 1.0 37.2 0.3 2.4 4.1 5.0 2,0 11.4 12.2
41 | Timber and cut-over land, 1920....... g acres..| 6,274 | 5,057 | 33,820 3,850 | 7,800 | 76,050 | 3,389 8, 034 1,245 9,624
42 | Timber and cut-over land prior to drainage.. ..., acres..| 9,138 6,287 | 102,521 4,400 | 12,500 | 119,065 | 8,404 | 11,063 | 21,198, 20,906
43 Dac;';dasc since dramage .................. ..acres. .t 2,864 1,230 48, 692 550 5,000 | 48,015 5,075 3,820 | 16,053 20, 262
m Por cent of decrease.............. et 31,3 10.6 67.0 12.5 40.0 35.9 60.0 27.8 80.0 67.8
15 | Other unimproved Iand, 1920, ..........ovoeveiinao.. eneas
46 | Other unimiproved land prior to drainage.. .
a7 Deerease since drafnage............ ... .
48 Por cent of QeeIeaSE. cu v e ttnie i et aeraaan
49 | Swampy or subject to overflow, 1020.........0 .o iiiiianan ¥
50 | Swampy or subject to overflow prior to drainage. ..acres.
1 Decrease sinee drainage.....o..oooeee oot ..
52 Per cont of deoreast. co e ot i

CAPITAL INVESTED AND COST PER ACRE,

53 { Total capital invested in and required for completion of operating ’
LT 1 P U dollars..| 100,209 62,500 | 985,822 | 12,000 | 110,000 | 528,000 | 68,732 ; 176,076 | 276,644 } 139,380

G4 Capital invested in these enterpriscs to Dec. 31, 1919......dollars..| 100,209 | 62,500 | 809,822 | 12,000 | 50,000 | 528,000 | 68,732 | 162,670 | 276,644 | 130,380
G5 Additional capital required to complete these enterprises.dollars..|......... PSS 86,000 1.oouen..: 60,000 [.....ooou|oene..s vol 18,400 |eeeen i |emnriean-
5 Average cost per acre when completed. .......o...... dollars..|  6.69 5.08 5.73 2,18 4.40 3.33 7,456 9.85 5.62 4.10
57 | Enterprises constructing open ditches only.........o.ocvvenn. dollars..| 100,208 | 62,500 | 665,822 | 12,000 | 110,000 |..1...... (8,732 | 176,076 2761_6414 139,380
58 Average cost per acre when completed..........cooooo.. dollars.. 6,69 5,08 L 8 4,40 4.56 ﬁ, 35 5.62 . 4.10
50 | Enterprises constructing open ditches and levees.......o.....dollars. . [ oo ii]oan e iins]eoiinannan [T PR U I
60 Average cost per acre when completed.................... 1N PR RO IR ee

01 | Enterprises constructing open ditches and tile drains .| 320,000 |.

62 Average cost per acre when completed. . ....... ... PR 11,79

CROPS,
Improved land in enterprises reporting—

03 Cotton as principal crop on drained land................... seres..| 6,433 7,236 | - 136,809 1,650 | 17,500 | 81,550 | 6,708| 8,270 | 36,680 | 24,383
04 Corn as principal crop on drained land.........cooeeuen... acres. .| cooe e 1,862 focnmeemeafeerenanas I F 1,985 8,300 I.........

1 When works under construction have been completed,




12 - DRAINAGE—MISSISSIPPI.
Counry Tasue TL.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

' Mar- - Ne- | Oletib- Pon- | Pren- o Sun- | Talla-
ghall. | MoDI08 | oha. | Teha. | TR0 | foios. | s, | QUIbMENY poud | hatente.
LAND AREA.
1 | Approximate land area of the counby. ....vievniiiaienaias acres..| 440,960 | 492,800 | 359,040 | 292,480 | 445,440 | 316,160 | 261,760 | 252,800 | 431,300 | 402,560
i 0 enterprises.covuuieeeavan oLy, 80008 L 8,740 6,262 | 11,418 1 12,150 | 10,034 | 17,109 | 18,844 72,647 | 90,460 26,300
3 Al ‘1%‘;%;&2""1’;‘3?35 drainngo enterprises. - mcres..| 2,185 | 5872 400 | 5,798 | 11,820 | 13,576 | 10,144 | 30,284 | 55,440 | 11’700
4 Per cent of all improved land in farms. . . 2.7 0.4 4.5 5.8 9. 10,1 29.7 25.1 8.7
13 Timber and cut-over land............... 6, 555 690 | 11,018 | 4,282 8,114 | 3,533 8,700 41,790 | 385,011 9,600
6 Other unimproved 1and. . oo oooie e R:10 (- O RPN PR P PPN 2,070 o], 2 T VN 5,000
7 | Swampy ot subject to overfzi“}r, ini en(tierprises ----------------- aprés .. _....... 6,262 5,700 4,009 3,000 f..oo..... 6,878 1, ggg 35,011 2,500
5 ir cfeotive dreinage.. . .......oo... .l L.16) P IO DO PG Pt SO i I BT (1.1 NS ISR
[ 3 i%sﬂcge gg:za%e????. e B0 A 8,7407| 6,202 11,418 | 12,150 | 19,084 '| '17,100°| 18,844 | 72,647 | 90,460 | 26,300
10 Excess over all land in operating enterprises......... ... .. 100 (% N RSO FURIVRY PURPDRRS MM FORUORDIN IPVETN NP SRS SRRSO IO
DRAINAGE WORKS.
Open ditches: ’
1 Completed 0.9 23.0| 23.0} 455|525 6L7 | 110.0 4.9
12 Addﬁional under construction. 235 1.2 |........ 3.4 38,9 |......... 5.1
13 Maximum completed in sty enterprist 9.9 17.0 22.2 12.5 8.1 44,4 32.0 4,0
14 Maximum width at bottom of diteh1......... 40 2 35 20 18 3 120 100
15 Maxinmm of average depths of outlet ditches 1.. 10,0 9.0 80 9.0 10.0 iL0 14,0 12.0
18 Bgea? depth of branch ditehes L. ..coaiamiiiiiiriiiieannnant 8.0 4.7 6.9 8.0 7.0 6.7 6.8 7.0
Tile drains:
17 Completed....ocvaameeriiarinnanaanns v aaaaaas mfles. | e 20 |eveeinns 8.6
18 Additional under construetion....... eoeen B : 34
19 Maximum completed in any enterprise... .. 6.6
20 Maximum size of tile L. ..o i M
Accessory levees and dikes:
21 Completed............... Cqeevneeteeretemaaeraeenaneeaas miles.d e e
22 Additional under construction.....coviivnininnciie e nn miles..|.. o b L1 I VO S, 4 3 N 2.5
Pumping plants:
23 Engine capacity.. ..o howsepower.. .o e e O
24 Pump capacity........ .gallons per minute. . .. .
25 Ares served by pumps...-... e iaeeereniaiaan deeaaees acres.. i
26 | Ares drained by openditehesonly 1. ..iealiiill TES. . ] 10,711 ¢ 60,460 10,000
21 Length of these ditehes......... 3 17.0 8.0 . 65,9 15,1 110.0 4,0
; 28 Average length per acre 7.4 6.4 2.1
: 28 | Area having open ditches and levees.....couieeiiiiiananaaiii. 'es.. 58,086 |......... 12, 000
30 Length of these ditches............. . o . . ! 8.5 LI 8.0
31 Averaga length per acre.... . . e . (0 A 26
32 Length of the accessory 16vees.....ccooeuiiviivirranenna.. les.. N 255 [oeeunnnns 2.5
33 { Ares drained by open ditches and tile 2..e.ee.oeeeenenenn.... acres..[..._.....[ ST UES USRI FUUUUUUUT AN AR 3,000 4,300
34 Length of these drains . 9.0 |. 10.0
35 verege length per nere " 16,8 12.3
DEVELOPMENT OF LAND,
36 | Improved land in operating enterprises, 1020 'es. . ) 5,672 400 5,798 | 11,8207 13,576 10,144 30,284 | 55,449 11,700
87 | Improved land prior to draing . 5,365 400 3,893 7,782 7,056 7,258 21,262 | 24,438 11,220
: 38 Increase since drainage. 207 ... 1,905 4,038 5,920 2,386 9,032 | 31,011 480
zg ggll: ggﬁ% j«:gé?gse:sig 3.? ......... 48.9 51.8 171 3 30.5& 42,5 128,9 4,3
5 {15 I PR 1.5 2. .2 2.9 8.8 14.1 0.3
41 | Timber and cut-over land, 1620. : ...80T€8..|  G,566 690§ 11,008 | 4,282 | 8,114 3,533 | 8,700 | 41,790 | 85,011 9,600
42 | Timber and cut-over land ‘prior acres..| 6,555 807 | 11,018 5,497 | 10,277 9,453 | 11,586 48,137 | 66,022 10, 080
43 Decrease since drainage. .80TeS.. 1. ... ..... 207 foiiiennen 1,215 | | 2,103 5,920 2,880 6,347 1 31,011 480
44 Per cont of GeETease. ...ooeiiierencnii i LT b% 2 O IR 92.1 21,0 62.6 24.9 13.2 47.0 4.8
13 8%@ unimproveg }ang, 1920. R PR IR IO 2,070 L........|.. e
or unimproved land prior 76 1,875 1. ......
a7 Decrease since drainage. 600 | 1, ﬁﬁ,’ .........
48 Per cent of decrease. 25.0 1000 [L........
49 | Swampy or subject to overflow,1020.........._......__._......§cres..|......... 20! 5 b
g(li Swalx:t)lpy or subject fo overflow, prior to drainiage. ... .. 1111 ‘seres. {111l 8:26% fffggg Ig,’ggg %,'ggg R S0 13,’ 580
CTEnse SINCE ATainAge. . 1. . i isieaiiranenenrannns RO | oo 5,700 1,876 bl ) 8
52 Per cent of decrease... .. P PO I, ')50. 0 86’}% ég. 2) ......... 31719.16 ml'%%??
CAPITAL INVESTED AND COST PER ACRE.
53 T%tal capital invested in and required for completion of operaiéinl eI~
CIPIISES. . ovveiinninnincioinnanan, enereeteranaaaoies -dollars..). 76,240 | 483,500 | 180,000 | 60,000 | 130,375 | 122,582 | 134,010 | 380,012 | 490 056 04,300
54 apital invested in these enterprises 1o Dev, 81, 1910 .dollars. .| 1,040 | 43500 |- 95,000 | 60,000 | 73,375 | 122,582 | 1347010 | 150.01% | 4907098 | 45300
85 Additional capital required to complete these enterp .dollars..] 15,200 |....0_._. 85,000 |........ 57,000 : ; ! 49, 000
56 Average cost per acre when completed. ... .0, -dollars.. 8,72 8,95 15,78 4,94 6. 54 8,59
57 | Enterprises constructing open ditches only.. . dollars..| 7 f
53 Average cost per acre xghen eomplete(i’ [ dollars Gézgg 436580 18(1)50'98 603082 T 20, 0%
59 | Enterprises constructing open ditches and levees, dollax 49,300
60 Average cost per acre when completed.... .. ... dollar 111
61 | Enterprises constructing open ditches and tile drains. . dollars. 15,000
62 Average cost per acre when completed......_........ dollars. . i 5,40
CROPS.
6 Impéo};?d land in eptelrprises regortm%-; a
otton &s principal crop on drafned land................... 4eres..|. 5,680 |......... 5
64 Corn gs principal erop on drained land.... ... .. .. cereeae aeres.. 7,’890 10, 144 :llé,’gi‘z’; . 55’ 449 - 11’700

1 ' When works under construction have been completed.
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Counry Tapre IL.—~OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

) s Wash- Yalo- Other
Tate Tippah. | Tunica. | Union. ington. Wehster, busha. Yazoo. countios.t
LAND AREA,
1 | Approximate land area of the county........... feemrernaas beres.. 256,000 | 285,440 ( 267,520 263,080 | 462,720 | 266,240 | 313,600 | 579,200 | 1,279,360
2 | Allland in operating drainage enterprises.......ouueeouenea..s 18,060 28,019 [ 358,140 4,050 | 14,9001 23 160
3| Implovedland................. e , 9 3101 | 15805 | 198,000 | o8| 67| 16100 9in
4 T rl;el cerglt of tﬁ-,ll im; roged land in farms. 2.7 14, 86. 4 ’3.0 ! ’ 11
5 imber and cut-over land............_.. 0 o
6 Other unimproved 1and............ooooeenniniomeores.. | 3,246 ... 0L 15’799 ) 15,281
7 | Swampy or sabject to overflow, I enterprises. ..oovevianan. s 5
[ iuﬂ'enl?l loss of orops from defective dra?i)nage. 13 U 6° _______ 890 ___‘f?{ 951
[ G e T O U &
10 Excess over all land in operating enterprises 18’ 960 . 29’ 919 308’ MO
DRAINAGE WOREKS.
Opeg ditolh%g:d :
il ompleted. ... iles.. X X 3 3
12 Addﬁional under construction.......... . i gg ..... 726 %ggg - 100 1§'2 o4 8.4
13 Maximum completed in any enferprise. . 3.3 26.0 12L0 8.0 EX T 34 8.4
14 Maximum width at bottom of ditch 2. ... .. a5 3 120 15 25 16 00
16 Maximum of average depths of outlet ditches ? . 3 9, 0, 10.0 10.0 10.0 8.0 10.0 9.0
16 Meen depth of branch ditches 2... ... ceiiiiiiiiininaaan XN P X R 5.0 8.0
Tile draing: . ARt e
17 Complot@d. ..ot ens
18 Additional under construetion..........
19 Maximurm complated in eny enterprise. .
20 Maximum size ol tile 2. ... oo o
Accessory levees and dikes:
21 ompleted. ..ol eeresesanasnranaanans mdles..f oo b (8 RS I TR AU 004 |eeenenaann
22 Additional under constritetion............ol moiles. [ e e 3 PN POUPRRPN IR I,
Puug)ing plants:
2 RIS COPACItY . . oo
24 Pump capaeity.........
25 Area served by pumps
26 | Area dralned bﬁ open ditches only 2.....cooieemenniiiiis acres..| 34,080 | 12,587 |.......... 29,919 | 358,140 4,950 | 14,900 1 13,000 9,189
a7 Loength of these ditches......... .. 51,0 57.0 .. . 7.8 405.0 10.0 23.0 2.0 28.4
23 verage length per acre 7. 12.8 6.0 0.7]. 82 0.8 16.4
29 | Area having open ditches andlevees %....................... BEIES. . . uueiiurnn]ienannnns PRV N D FOUU R U 12,500 |oenceeannns
30 Length of these ditches............. .mijles.. 8.6 . 3.4 1. .
31 verage length per acre........... ..
32 Length of the accessory levees.
33 | Area droined b]‘; open ditches and tile%.............cooool
34 Length of these draing.............. .
35 verage length per acre..............
DEVELOPMENT OF LAND,
36 | Improved lond in operating enterprises, 1920....covvvnee oven acres..| 15,721 9,036 3,161 15,805 | 198,909 2,818 6,720 | 14,100 4,172
37 | Improved land prior to drainage..........oceeeeneaen 6,046 3,047 2,291 6,080 | 07,248 2,419 6,720 | 13,475 2,452
38 Inorease since drainage... 9,675 5,089 870 9,725 | 101,661 199 ... 625 1,720
39 TPor cent 0f INCrease. . vovecvricinseranascarceucenes vere PRas 180.0 128.9 38.0 180.0 104, 5 8.2 {. 4.6 I/'O. 1
40 Per cent increase is of all improved land in farms, 1920........ 7.0 4.7 0.7 8.0 44.1 0.3 0.5
41 | Timber and cut-over Jand, 1920......covoiiiiiiiiiiiininininanns res. . 15,790 14,114 | 159,231 2,832 8,180 11,400 4,997
42 | Timber and cut-over land prior to drainage. . y 16,687 | 28,830 | 260,892 2,531 8,180 | 12,025 6,717
4 Decrease since drainage.............._. . 838 9,725 | 101, 661 109 [........ 625 1,720
44 Por cent of deerease. ..oooemuiiiianiiiiiiii e 9. 50 40.8 39.0 (4] R 5.2 5.6
45 | Other unimproved land, 1920....... P
48 | Other unimproved land prior to drainage....
47 Decresse since drainage........... e
48 Per Cont 0f AeOIeASE. vuneeeamenereeiiireacaacaaniraanaans
49 | Swampy or subject to overflow, 1920, .............. [T acres..| 4,006
50 | Swampy er subject to overflow, prior to drainage.. acres.. 20,030
51 Deorense since drainage. 16,024
62 Por cent of decrease............. s e eeeecmmeanneneaean 80.0
CAPITAL INVESTED AND GOST PER ACRE.
53 | Total capit osted in and required for completion of operating cn-
%&}pi’f}éémqu ............. e e doltars. . 184,000 | 99,476 { 184,312 | 202,200 (1,521,229
6 Capital invested in these enterprises to Dec. 31, 1919...... dollars..| 169,000 09,470 | 54,812 | 202,200 1,368,229
63 A(f:litional capital required to complete these enterprises. .doflars..| 15,000 |.......... 79,500 | evvaenss- 563,000
5 Average cost per acre when completed................ dollars. . 541 793 7.08 6.76 5,36
57 | Enterprises constructing open ditches only....oeeaeereeeennss 1,021,229
68 ?&rwli)erage cost por sere when completed. ...... 5. 36
59 | Enterprises constructing open ditches and levees
60 Average cosb per acre when comploted. .. ... evaiecaens dollar:
61 | Enterprises constructing open ditches and tile drains
62 Avorage cost per acre when complefed. . .....ooooiiiiiies
CROPS.
TImy land in enterprises reporting—
63 pég‘{f& gsralprmcixlnalgrop on aine% land....coovievnaananns acres..| 15,721 |.......... 3,161 |... PPTTes 161,897 2,618 6,720 | 14,100 3, ;gg
b4 Corn as principal crop on drained Iand. ..c.ooeaeenaaevennn BOTES.feeennmanen 9,036 [ .......... 15,805 37,012 |ueeinanns
1 Includes only Leake, Montgomery, Tishomingo, and Winston Counties. 2 When works nunder construction have been completed.
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INTRODUCTION,
This bulletin presents the statistics of drainage for | in farms. The statistics for drainage on farms were

Missouri collected at the census of 1920. The fig-
ures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considerable
areas of timbered and other unimproved land not yet

collected in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
a special canvass of those enterprises. Since drainage
on farms may be either inside or outside an organized
enterprise, and the drains that each individual owner -
installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

Tasre 1.—SUMMARY FOR THE STATE: 1920,

Per cent of
ITEM. Amount. o e
DRAINAGE ON FARMS.

Number of all farms in the state..... N 263, 004 100. 0
PFarms reporting land having drainage. ... .....ooooiiiieiiiiennes 11,917 4.5
Tarms reporting land needing drainage........cooovoiiiiionnnnns 19,572 7.4

AL 1and 3T SIS o e eieceeeeereee e saaer e anaa e acres 34,774,679 100, 0
Improved land in farms.....o.ocieoiiaiiiiiiei i acres. 24, 832, 966 71 4

Farm land reported as provided with drainage................... acres. 859, 663 2.5

Tarm land reported as needing drainage..........................8CT08 830,693 2.4

DRAINAGE ENTERPRISES,

Approximéte land area of the state... ....oocieiiiiiininnnnnnes acres 43, 985, 280 100. 0

All'land in operating drainage emterprises...........eveecnnonnnns acres 2, 596, 204 5.9
Tmproved Jamd . ..eev et i acres 1,474,302 3.4
Timber and cut-over lJand. ....ceuerimmrieninariniennnans acres. 1, 074, 860 2.4
Other unimproved land. ....o.oveiiirii s acres. 47,042 0.1

Capital invested in and required for completion of operating enterprises..| $24, 749,735 100.0

: Capital invested in these enterprises to Dec. 31, 1019 __...........-. $20, 723,128 83.7
Additional capital required to complete these enterprises. .......-.- $4, 026, 607 16.3
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DRAINAGE—MISSOURI.

DRAINAGE ON FARMS.

Explanation of terms.—To secure uniformity in the
returns relating to drainage on farms, the Bureau of
the Census supplied its enumerators with certain
definitions, which are substantially as follows:

- Drainage of agricultural land was defined, for census purposes,
a¢ the act or process of drawing off an excess of water by under-
ground conduits, pipes, or tiles, or by open or covered trenches
in the surface of the ground, for the purpose of improving the
condition of the soil and crops.

The area provided with drainage, in farms, is the acreage actually
benefited or made of more value for agricultural purposes by
artificial drainage, but does not include land on which only
temporary work has heen done, such as “bedding” the fields or
loying out “dead furrows” to hasten the surface flow. '

The area needing drainage, in farms, comprises the additional
jand not now suitable for crops which could be made available
for cultivation (1) “by drainage only,” which is the acreage needing
1o clearing or which is covered with grass, weeds, or other annual

growth, and (2) “by drainage and clearing,” which is the acreage '

covered with trees, stumps, or perennial woody shrubs.

Improved land in farmsincludes all land regularly tilled or mowed,
land in pasture which has been cleared or tilled, land lying fallow,
land in gardens, orchards, vineyards, and nurseries, and land
occupied by farm buildings.

Woodland in farms includes all land covered with natural or
planted forest trees which preduce, or later may produce, firewood
or other forest products.

Farms in drainage and levee districts are those for which the
operators have answered affirmatively the question, ‘‘Has any
part of this farm been afforded drainage or protection against over-
flow by a drainage or levee district, or by the state, the county,
or a private company or individual.”” Levee districts, however,
generally are not included in the enterprises for which data are
given in this bulletin (see definition of drainage enterprises, below).

Farms and farm land.—The acreage shown for drain-
age on farms represents land where drainage is actu-
ally in operation and which has actusally become more
fully available for growing crops by reason of the drain-
age. This is to be distinguished from the area merely
provided with outlet facilities by organized drainage
enterprises. Drainage on farms represents in most
cases the result of work done by the farm owner, either
independently or supplemental to the work done by a
drainage enterprise, but the acreage would include also
any farm land receiving similar benefits directly from
the works of an enterprise.

DRAINAGE ENTERPRISES.

Ekplanation of terms.—The more important terms
used in connection with the census of drainage en-
terprises were defined as follows:

Drainage enterprises comprise public corporations and local
improvement districts formed under state laws, commercial enter-
prises draining swamp or overflowed land for sale, other organiza-
tions that may be engaged in extensive land-drainage work, and
also tracts of 500 acres or more drained by individual owners.

Tnterprises such as levee districts that have not authorized the-

construction of open ditches or tile drains are not included.

Enterprises located in more than one county were divided, for
tabulation, and the part in each county treated as a separate en-
terprise, though the capacities of drainage pumping plants are
given only in the counties in which the plants are located.

Operating enterprises, as designated in this bulletin, are those
that had completed the drainage works authorized, or had at any
rate begun actual construction work, on or before January 1, 1920;
enterprises that had been established but had not begun construc-
tion are termed ‘‘nonoperating.”

Land in drainage enterprises comprises the ares that has been
benefited or is to be benefited by the improvement works con-
structed by the enterprises. In the case of overlapping enterprises,
deduction has been made for the amount of duplication.

All Iand in drainage enterprises is divided, without regard to
drainage condition, into (@) improved land; (b) timber and cut-
over land, which would require clearing to be thoroughly fit for
cultivation; and (¢) all other unimproved land, which would not
require expensive clearing before cultivation.

The assessed acreage for any single enterprise is the same as the
aren in that enterprise. However, the total assessed acreage may
be considerably greater than the total land in enterprises, for in
summing up the assessed acreage in the county or state, deduction
was not made for acreage assessed in more than one enterprise.

Improved land in drainage enterprises consists very largely of
improved farm land, though it may include some other improved
land receiving benefit from the works of the enterprises.

Timber and cut-over land includes farm woodland of natural or

planted forest trees as well as other timber land or areas that would
need clearing of trees, stumps, or perennial woody shrubs.

Land designated as swampy or subject to overflow includes sll
land permanently or generally too wet for cultivation, land sub-
ject to periodical inundation by stream floods, seeped and alkali
land in irrigated regions, and all other land unfit for cultivation
by roason of insufficient drainage. This classification is without
respect to the conditions as to improvement or timber.

The area suffering loss of crops is intended to include only land
devoted to planted crops which suffer damage, either partial or
complete, because of defective drainage. Land which would he
cultivated if drained or protected against overflow is not included.

Capital invested, for the purpose of thisinvestigation, was defined
as cost, including charges for engineering, organization, rights of
way, construction of drainage works, damages, land and buildings
except those held for sale or farming, and any other expenditures
propetly chargeable to drainage and paid by the enterprise.

The drainage works of an enterprise include all varieties of under-
ground conduits, pipes, or lines of tile, or draing of stone, wood, or
other material; also open ditches and canals, together with acces-
sory levees, dikes, dams, weirs, pumping machinery, gates, and
other devices for the draining away or control of surface and soil
waters.

Tile, as the term is here used, includes pipes of earthenware,
concrete, or other material buried beneath the surface in such a
way as to permit the excess water to flow away. The size, if cir-
cular, is expressed by the inside diameter in inches.

Ditches include all open artificial trenches, usually with sloping
gides, The width is that of the bottom.

The type of drainage shows whether the drainage water from an
enterprise is discharged by gravity or by pumping.

A pumping distriet is one where all or a part of the water from
the drains collecting at a low point must be raised by some form of
machinery in order that it may be removed from the area.

Drainage pumps ineclude all kinds of machinery and devices for
lifting the drainage water.

Pumping engines include all kinds of engines and motors for

operating the drainage pumps. ,
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Operating and nomoperating enterprises.—In.most
of the tables that follow, statistics are given for operat-
ing enterprises only. These enterprises, as already de-
fined, include both those which have completed their
drainage works and those with such works under con-
struction; among the latter may be some that had
completed the original plan of reclamation several
years ago but were constructing extensions or enlarge-
ments on January 1, 1920. The nonoperating enter-
prises have a legal existence, though they have not
yet accomplished any drainage. They may include
districts that on the census date had completed their
plans, sold bonds to cover the cost of the undertak-
ings, and let contracts for the construction work, and
also districts that had just been established by court
decree and were still subject to considerable change in
area, plan of drainage works, and cost.

TapLE 2.—LAND aND OAPrran INVESTED IN ALl ENTERPRISES,

CLassmriep AS DBeErwrbN - OPERATING AND NONOPERATING
Exrterrrises: 1920.

LAND. CAPITAL.L

To Dee. 31, 1919,

CLASS. Per Addi-
tional re-
Acreage. ‘i%’g{’[ ’ Per |quired to
*{l Amount. [cent of| complete.

total.

All organized eaterprises..... 2, 880, 265 { 100. 0 1$20, 889, 328 | 100. 0 (810,178,401
Operating enterprises..ceeceeeane. 2,500,204 | 87.1 () 20,723,128 | 90,2 | 4,026,607
With works completed......... 1,858,045 | 62,4 || 13,204,035 | 63,6 |.....-....
With works underconstruction.| 737,259 | 24.7 || 7,429,003 | 35.6 | -4,0206,607

166,200 | 0.8 | 6,151,794

Nonoperating enterprises......... 384,061 | 12.9

1The inquiry asked for the “total cost of the enterprise to Dee. 3t, 191¢°’ and for
an “estimate of additional invesiment to complete.”

Location of enterprises.—Two-thirds of the ares in
drainage enterprises in Missouri is in the southeast
corner of the state. Southeast of a line passing about
6 miles west of Cape Girardeau and Poplar Bluff,
approximately 70 per cent of all the land is in drainage
enterprises. This region, except Mississippi and Scott
Counties and the east corner of New Madrid County,
is drained southwesterly through Arkansas. '

TABLE 8,—LAND anND CAPITAL INVESTED IN ALL ENTERPRISES,
Crassiriep BY DramNaaer Basm: 1820.

LAND. CAFPITAL.

To Dec. 31, 1919.

DRAINAGE BASIN, Por t.Ad(}i-
; jonal re~
Acreago. ‘é‘é’éﬁ f.,[ Per |quired to

Amonnt. -|cent of| complete.

AII organized enterprises. ..|2, 980,206 | 100.0 ||$20, 889, 328 | 100.0 [$10,178,401
2

Operating enterlgrises ............. 2,590,204 | 87,1 || 20,723,128 | 09.2 | 4,026,607
Mississippi River.... .| 702,824 1 23.6 6,317,435 | 30.2 300, 250
Black River,........ | 262,876 8.8 1, 354, 932 6.5 | 1,000,000
8¢, Fraueis River.... ..[14,173,080 | 30.4 || 9,313,035 | 44.6 | 2,089,317
Missouri River...... ..| 867,151 | 12.3 2,550,495 | 12.2 378, 866
Osage River....eoeeoounnnees 90, 823 3,0 | 1,187,231 517 263,175

Nonoperating enterprises 384,001 1 12.9 1606, 200 0.8 | 6,151,794
Iv:%ississip%i Rivgr. - 45,714 L6 9, 600 (6] 316,670
8t. Francis River. 48, B35 L6 8,600 (12] 428, 369
Missouri River.... 289, 512 0.7 148, 000 0.7} 5,406,755

1Less than one-tenth of 1 per cent.

Almost all the other land in drainage enterprises is
situated in the northwestern part of the state, some
along Mississippi River and its smaller tributaries but
move on the streams flowing into the Missouri.

Condition of land in enterprises.—In the south-
castern part of Missouri, except as artificial drainage
has been accomplished, the area in drainage enter-
prises is mostly typical southern swamp land which
in its virgin state was covered generally with timber.
Considerable protection against overflow from the Mis-
sissippi is afforded by levees along that river, but the
natural drainage channels are extremely crooked and
obstructed, and have high banks from which the land
slopes away to wide swampy tracts. ‘

In the northern and western parts of the state, the
area in drainage enterprises is generally the bottom
land between the hills, subject to inundation by stream
floods. A considerably greater part was under some
degree of cultivation before the drainage enterprises
were organized than was the case in the southeastern
counties.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms, and
to afford relief from overflow for the district as a
unit. Therefore, the fact that an enterprise which
has completed the construction of the drainage works
authorized containg land still swampy or subject to
overflow, or land that suffers damage to crops, does not
show that the improvement works are inadequate.

TABLE 4:.—DLAND IN ALL ENTERPRISES, (LASSIFIED BY CONDITION:

OPERATING ENTERPRISES.

Non-
Total. Works opi%rab—
CONDITION OF LAND. Works | under ontgr-
Per com- con~ rises
; pleted | strue- ,
Acreage. coﬁhof (acres). | tion acres)
land. (acres).

Allland in enterprises.......oov.. 2, 506, 204 | 100.C ((1, 868, 946 { 737,258 (| 384, 06GL
Tmprovedland....._....._..... 1,474,302 | 56,8 111,207,730 | 266,572 || 205, 003
Timber and cut-overland..... 1,074,800 | 41.4 || 610,206 | 464,504 1| 77,2068
Other unimproved land....... 47, 042 1.8 40,919 6,123 j| 41,730

Swampy or subjeet to overflow....| 454,360 17.5 | 200,972 | 263,388 || 270,382

Sufiering o 1058 Of CZOPS. . evennnnin. 242, 258 0.3 || 123,210 | 110,048 || 17,917

Size of emterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
each county be considered a separate enterprise. In
this way, 238 operating drainage enterprises are
counted in Missouri, with an average area of 13,048
acres assessed. The assessed acreage exceeds the
land in enterprises by 508,685 acres, which is the
amount of overlapping. The land in enterprises and
the assessed acreage on each line of Table 5 refer to the
same enterprises. From the total area of each enter-
prise, designated as the assessed acreage, deduction
was made for the amount of overlapping with enter-
prises organized previously, to determine the acreage

to be tabulated as land in enterprises.

e eaiinr o b st e B AL
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TABLE 5,—LAND 1IN OPERATING ENTERPRISES,  (JLASSIFIED BY
Size or AREA Assessen: 1920.

ASYESSED AREA.
ARZA ASSESSE: Iéand in
SSESSED. enterprises
: Per
(acres). Acreage. |centof
total.
All operating enterprises......_.......oool. 2,596,204 || 3,104,830 100.0
L0558 than 200 80TES . veveee sam vovrronenrsssvenan 177 177 (r
200 to 499 acres. ..oooieiiaianoool. - 1,058 1,058 (xg
5000 909 BCFUS . vv canneenn. s 10,901 13, 154 0,4
1,000 t0 4,909 acres............. 217, 559 239, 414 17
5,000 to 9,909 acres. ... 302, 068 341, 834 11.0
10,000 to 49,999 acres.. 1,306,271 || 1,557,027 50.2
50,000 £0 09,000 BCTeS.eenuvnenanen. 503,793 546,213 17.6
100,000 to 409,980 acres 254,377 405, 062 13.0

1Less than one-tenth of 1 per cent,

Character of enterprises.—The drainage enterprises
in Missouri are nearly all drainage districts established
by the circuit courts and the county courts, in accord-
ance with the general drainage laws of the state.
The few other drainage enterprises include levee
districts, county drains, and enterprises under indi-
vidual ownership, including some in which two or
more farm owners cooperated without_organizing
under any law. The statutes relating to the estab-
lishment of drains and levees have been amended
many times, and now form chapter 41 of the Revised
Statutes of Missouri, 1909. .

Drainage districts may be established by the circuit
courts for the reclamation of swamp, wet, or over-
flowed land for -agricultural or sanitary purposes,
under the provisions of Article I, of chapter 41 of the
Revised Statutes. Levee districts may be established
by the circuit courts for the reclamation and pro-
tection of land from overflow and other water, for
agricultural or sanitary purposes, under Article IX of
that chapter. Both of these articles were newly
written and reenacted in 1913, Article I on March 24
and Article IX on April 7. '

The circuit court drainage districts are formed,
according to the existing statute, by the owners of a
majority of the acreage signing and filing with the
clerk of the circuit court articles of association con-
taining a petition for the establishment of the district
described therein. The district is declared a public
_corporation if the court, after public hearing, approves
the petition. The officers of the district are five
supervisors elected by the landowners voting in
proportion to their acreages. The plan of reclamation
works is determined by the supervisors. Damages
and benefits are assessed by three commissioners
gppointed by the court. After public hearing upon
the commissioners’ report, the court may amend the
assessments, subject to appeal, and must confirm the
report or dissolve the district according to whether
the benefits will be greater or less than the cost of rec-
lomation. The supervisors construct the reclamation
works of the district, by lettin . contracts or otherwise.
They may issue honds of the district ‘or not exceeding
90 per cent of the taxes levied to pay the cost of the

enterprise, which is apportioned according to the
benefits. For a district located in two or more
counties, the articles of association are filed in the
circuit court of the county containing the greater
part of the district. The period of incorporation
may be extended upon petition from the landowners.

Circuit court levee districts are organized in a
manner similar to circuit court drainage districts.
The duties and powers of the supervisors are like
those of the supervisors of the drainage districts,
but the provisions regarding levy of taxes and amount
of bond issue are not identical. i

The drainage districts established by the county
courts now are governed by Articles III and IV of
chapter 41, Revised Statutes of 1909, as amended.
Article IV was entirely rewritten by an act of May
29, 1919. Levee districts may be established by the
county courts in accordance with Article X of the
same chapter.

Each drainage district organized under Article 11T is
established by the county court of the county con-
teining the greater part of the land in the proposed
district, after receipt of a petition from the owners of
a major part of the land or from a majority of the
owners representing one-third or more of the land to
be drained. The enterprise is- administered by three
commissioners appointed by the court, who investi-
gate the practicability of the project and, if the
benefits will exceed the cost, prepare plans for the
improvement works. The commissioners assess dam-
ages, and apportion the cost against the tracts of
land in proportion to the benefits that will acerue.
The court holds hearings upon the petition and upon
the commissioners’ report, and may change the
boundaries of the district, the awards of damages,
and the assessments of benefits before confirming the
report. The commissioners may issue notes or bonds
of the district to secure funds for financing the
undertaking.

The present form of Article IV provides that
drainage districts may be established by the county
courts upon petition from one or more interested
landowners, whenever the proposed drainage will be
of public benefit. The court appoints three viewers
and an-engineer to report upon the practicability and
utility of the proposed undertaking, and may estab-
lish the district after public hearing upon this report.
Then three viewers and an engineer again are ap-
pointed to prepare the complete plan of drainage and
to assess damages and benefits against the land to
be affected. These assessments are confirmed by the
court, after public hearing, with such amendments as
are deemed equitable. Appeals regarding damages
awarded may be taken to the circuit court. The
assessments of cost, apportioned like the assessments
of benefits, are payable in such installments as the
court may determine, and bonds may be issued by
the court in an amount not exceeding the assess-
ments of cost.
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County drains may be established, under Article V
of the chapter on drains and levees, without being
incorporated as districts, by petition to the county
court from a majority in interest of the resident
owners of any body of swamp or overflowed land. If
the court approves the petition, two commissioners

are appointed to act with the county surveyor in-

examining the land to be drained, in preparing a
plan of improvement, and in assessing the amounts
of damages and of benefits. After conhrma,bmn of
the commissioners’ report, the court acts as the execu-
tive officer of the enterprise.

Levee districts may be organized by the county
courts, according to Article X, to protect land sub-
ject to overflow by rivers, after notice published by
the court or by any interested landholder. A board
of three directors is appointed by the court to pre-
pare plans for the necessary protection works, and
to construct and maintain the works if the landowners
vote to complote the undertaking. The cost of con-
struction is apportioned according to benefits deter-
mined by the county assessor, subject to appeal to
the county board of equahmtlon. Right of way is
secured by agreement with the owners of the land
taken or by condemnation proceedings. The direc-
tors may issue notes or bonds of the district for money
borrowed for district purposes. Extension of the
district to include all land benefited may be made by
the court upon petition from the directors and after
public hearing.

No enterprises are reported as organized under

Article II, VI, VII, or VIIL. Article IT provides for
organizing into a drainage district any county.own-
ing swamp or overflowed land donated by the state
for reclamation purposes. Upon petition from a
majority of the taxpaying citizens, the county court
shall declare the county established as a.drainage
district according to Article I, and shall perform the
duties therein prescribed for the supervisors of the
district. Construction work is to be put under con-
tract, payable in the swamp and overflowed land of
the county at not less than $1.25 per acre. Articles
VI and VII were repealed by an act of March 27,
1913, which provides for the drainage of wet or
overﬂowed land by individuals Wlthout forming
drainage districts. Owners of land that must be
drained across the property of other owners may
petition either the county court or the circuit court
to appoint commissioners to consider the location of
the necessary drain and to assess damages and bene-
fits. After public hearing and confirmation of the
commissioners’ report, and after payment of damages
has been made or offered, the court may let contract
for construction of the drain or levee and charge the
cost to the landowners in proportion to the benefits
assessed. Article VIIT provides for the organization
of sanitary drainage districts lying partly within a

city of 300,000 inhabitants or more, under the circuit

courts.

When Congress;, in 1850, had glven the swamp
and overflowed land to the states in which it was
located, Missouri undertook to encourage the develop-
ment of that land. In 1851 laws were enacted to
provide for the reclamation and sale of the swamp
land in 10 southeastern counties of the state, by
commissioners designated by the legislature, and to
grant the swamp and overflowed land elsewhere to
the counties in which it was situated. In 1853 the
swamp land in the southeastern counties was given
to those counties for reclamation. A number of
statutes were enacted to encourage the counties in
developing the land that had been given to them.
A department of land reclamation was created by an
act of March 25, 1913, in charge of a land reclamation
commissioner appointed by the governor of the state.
The commissioner’s duties include diffusing informa-
tion regarding the benefits to be derived from drain-
age and giving assistance in formulating plans for
drainage work.

An act of March 13, 1867, authorized the county
courts to condemn land for drainage purposes, and
provided that commissioners should be appointed to
assess damages and benefits. This seems to have been
the first drainage law of Missouri to apportion the
cost according to benefits. - The drainage of land upon
petition from the landowners apparently first was
provided by an act of March 3, 1869. The first law
authorizing the establishing of drainage districts with
corporate powers was that of April 26, 1879, providing
for articles of association to be filed with the circuit
court and for proceedings not unlike those under the
present circuit court drainage act (Art. I, ch. 41,
Rev. Stat. 1909). The incorporation of dranmge
districts by county courts was first authorized by an
act of April 1, 1893.

Tasrk G, —LAND AND COXPrrAL INVESTED IN ALL ENTERFRISES,
Crassimep BY CHARACTER OF ENTERPRISE: 1920.

LAND. CAPITAL.
To Dec. 31, 1019,
CIARACTER OF ENTERPRISE, Addis
TER OF ENTERPRISE, ch;; tonal
. Acreago, [ OFY - Per | required
total, || Amount. c?)lfﬂ‘ tgﬁ%ﬁ'
total.
All organized enterprises..... 2,980,265 | 100.0 ;320,889,328 | 100.0 |$10,178,401
Oporating enberprises............ 2 500,204 [ R7.1 1 20,723,128 | 99.2| 4,020,607
Circuit court districts. . 070 738 | 85.9 (| 13, 362, 704 | 04.0 2 538, 040
Art. T, ch, 41, Rev. Stat, 100 -1 001 996 | 33.6 12 170 704 | 58.3 2 234 040
Art ]f‘{ ch! 41, Rov, Stat,
L()llnty oot distiiets 11T 1, W g | sos| Tae 004 | 5o 1, 28% ggg
Stricts......... ' 2 .
Att, 111, ob. 41, Rov. Siaf. ! 5 720,16 8 625
....................... 200,217 6.7 534, 673 2.6
Axt, TV, Wb v Bk | 0 453'042
....................... 1,312,205 | 44.0 6,751,491 | 32.3| 1
AH: J}x 6l Hov. iai ° 7L, 40 ' 5' o0
. 2,048 0.1 4,000 (1)
County draing 0| @ 50| o .
ATI%O‘JV' ch, 41, Rov. Stat,
....................... 1,040 1 1,500 v
Individual ownerships........ 9,896 (0?3 8] 700 (0.)3
Nonoperating enterprises. ... .... 384,001 | 12,9 166, 200 0.8 | 6,161,794
Circuit court digtricts. .. 318,4/6 10.7 161j000 0.8 al 752 884
Art.I,ch. 41, Rov. Sta 318,476 | 10.7 161, 000 0.8 5 752 834
County cuulbdxsmets 62,085 | 2.1 3,200 | () " 365,410
CArtk, IV ch. 41, Reg, § t. .
1909. 5.0, L0 [TO08 | 2.1 3,200 @ 305,410
In(hvuludl ownersmp 87500 | 0.1 2,000 | (1) 33,500

t Ligss than one-tenth of 1 per cent.
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Drainage works.—The total works completed by the
drainage enterprises to December 31, 1919, comprised
3,438.7 miles of open ditches, 38.8 miiles of tile drains,
and 456.9 miles of accessory levees; the additional
lengths under construction were 460.4 miles of open
ditches, 5.9 miles of tile drains, and 74.9 miles of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of ditches or tile drains.

There are 11 pumping districts among the operating
drainage enterprises in Missouri, and 4 among the non-
operating enterprises.

TapLE 7.—LAND AND CAPITAL INVESTED IN OPERATING ENTER-
prises, OrAssimiep BY Kmnp oF DrainAGrE Worxs: 1920.

LAND. CAPITAL.
To Dee. 31, 1910. l
KIND OF WORKS. : A | Adadi.
cl«:glt ) tional
Acreage. of Pert rteql.ured
cen 0 com-
total. {{| Amount. of plete.
total.
) |
AN kinds..cccoavinininennns 2,506,204, | 1000 || $20,723,128 0.0 $4, 026,607
Open ditches only.........c.oee 1,612,085 | 62.1 1| 11,468,524 | 655.8 | 1,974,142
Oﬁen ditehes and levees........| "883,432 [ 34.0 7, 276, 026 | 351 1 959 040
o drains only....oeuunnieanen 760 () 11, 250 0.1 6, 250
en ditches and tile drains.. . 46, 240 1.8 488, 230 2.2 19, 000
TRQ drains and levees.......... 7,000 0.3 14, 000 11
Open ditches, tile drains, and |
BFEES .« eeemevearrrarrvarmnnnn 46,687 | 1.8 1,487,000 | 7.2 88,175

1 Less than one-tenth of 1 per cent.,

Taprs 8.—LAND anp Carrran INveEsTED IN OPERATING ENTER-
PRISES, (LAssiFiEp BY Tyrm of DramnaeE: 1920.

LAND. CAPITAL.

T'o Deg. 31, 1919.

TYZE OF DRAINAGE. ) | Addi-
cl;%rb tional
Acreage. of Peﬁ‘ rteqmred
cent | to com-
total, | Amount. of .| plete.
total.

All operating enterprises....| 2,596,204 | 100.0 || $20,723,128 | 100.0 |84, 026, G07

Cravity drainage only.......... 9,518,808 | 97.0 (| 18,462,208 | 89.1 | 4,006,607
Alldrainage by pumping.... .. b coo oo cfeneeneadloni s s

Part gravity and part pumping. 77,306 3.0 2,260,830 | 10.9 20, 000~

Totul area served by puznps. ... 70, 308 b | O Y P

TABLE 9, —DraNAGE PuMpiNg Prants 1N OrPerATING ENTER-
rrIsES, Orassiriep BY Kinp or Power: 1920,

ENGINE .
CAPACITY. PUMP CAPACITY. AREA SERVED. v
KIND OF POWER.
Per Per Per
Horse- cex;i; Gallons eex}t Acroage cm;t
power.| O [ Yl o

’ total. nute. | yotal, total,
Allenterprises......... ' 2,785 | 100.0 552,000 ] 100.0 70,308 | 100.0
TT s VU 1,010 | 686 | 407,000 %3.7| 57,208 8L
Bleettio-venvenns. Sbos00 ] 18.0 75,000 | 13.6 4,010 5.7
- Internal-combustion....... 375 13,5 70,000 ) 12,7 9, 000 12.8

TABLE 10.—Dramwace Pumping Pranrts 1N OPERATING ENTER-
PrIsES, OLAssiFieEnp BY EKinp or Pumes: 1920,

PUMDS, . || AmEA sERVED.
KIND OF PUMP. Capaetty.
Num-|~ Horse~| Fer fl agre. | Tor
Der. | Gallons | Per | power. |SOUEON|| “ggq |centof
por | cent of total. | 8% | iotal.
minute. | total.
All enterprises....] 14§ 552,000 | 100.0 y 2,785 | 100.0 70,308 | 100.0
Centrifugal.. 13 | 545,000 98,7 2,725 97.8 69,308 8.6
Rotary. . ... U 7o | L3 Teol 22| now| L4

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that
may be obtained in the enterprises as determined by
the depth of outlet provided for farm drains. The
mean depth was computed by giving each separate
depth & weight in proportion to the acreage it serves.

- As most enterprises reported depths in whole numbers

only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet and
those 10 feet and more were omitted, because it seemed
they did not represent so well the average depth of
outlet provided for all the farms in those districts; to
include these groups, computed as 3 feet and 10 feet,
respectively, would make the mean depth for the state
7.2 instead of 7.0 feet.

TABLE 11.—LAxnp 1N OPERATING ENTERPRISES, (JLASSIFIED BY
Averace DeprE or BrancE DitcHES: 1920.

Jrap——

DEPTH OF BRANCH DITCHES. Acreage. Igfigte;{f

All operating enterprises 2, 596, 204 100.0
Less than 3 fcet ......................................... 29,617 1.1
3.0 t0 3.9 feet.. 40,432 16
4.0 to 4.9 feet. 111,656 4.3
5.0t0 5.9 feet . 150,483 5.8
6.0 to 6.9 feot. 163, 886 6.3
7.0 to 7.9 feet. 544, 976 21.0
8.0 t0 8.9 feet. 827,407 3L.9
9.0 t0 9.9 fesb...... . 68, 121 2,6
10 feet and more. .....-.....- 203,195 7.8
Not reporting brauches 458,431 17.6

Maintenance of works.—The circuit court drainage
act (Art. I, ch. 41, Rev. Stat. 1909) and the circuit
court levee det (Art IX) authorize the boards of
supervisors of the districts to maintain the improve-
ment works of their respective districts in good con-
dition, and to appoint ditch overseers or inspectors to -
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have charge of that work. Tach board is authorized
also to levy annually & tax for maintenance purposes,
to be apportioned like and not to exceed 10 per cent
of the net assessments of benefits for construction.
The commissioners of drainage districts organized
under Article IIT of the statutes relating to drains and
levees are authorized to make repairs to the improve-
ment works and to levy assessments therefor. How-
ever, if the cost will exceed the equivalent of 30 cents
per acre on all the land benefited, the commissioners
must file petition and the county court, after public
hearing, determines what work shall be done and the
amount of benefits to be assessed against each tract of
land. - Article IV directs that the county court ap-
point annually a ditch overseer to inspect and to keep
in repair all ditches in the county established under
this article. For the cost of maintenance the court
may levy annually & tax not exceeding 10 per cent of
the cost of construction, to be apportioned like the
assessments of benefits for construction. Drains
established under Article V are to be kept in repair by
the county court, the cost to be paid by the land
benefited in such proportion and in such manner as the

court may prescribe.

Tanie 12.—LAND AND Caritar INVESTED 1N OPnRATING EN-
‘TERPRISES, CLASSIMED BY METHOD OF MAINTENANOE: 1920.

LAND. CAPITAL.

To Dec. 31, 1019,

METIIOD OF MAINTENANCE. Por Addi-
. . cent tional

Acreage, of . I’m“: rtequired

3 . con 0 cora-
total. | Amount, of plete,

total.

All operating cnterprises. . .| 2,596,204 | 100.0 || $20,723,128 | 100.0 34, 026, 607

By district forees............... 1,185,656 | 44.5 9,556,320 | 48.1 |. 153,500
By contract.... RN 383,622 | 14.8 3,701,283 | 18,3 | 192,600
Bylandowners............ 254,639 9.8 1,692,915 8.2 40, 000
By method not specifled........| 142,831 5.5 1, 425, 256 6.9 57,625
No maintenance provided......| 165,584 6.4 802,354 | 3.9 594, 150
Notreported........ocolivennnn 494,072 | 19.0 3,454,990 | 16,7 2,088,832

Date of organization,—The progress of development
in drainage is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the courts,
since there may be a period of a year or more between
the decree of establishment and the beginning of
actual construction, and since the work of construc-
tion may occupy several years in a large district. Tt
was not practicable, however, for the census to secure
data as to the time of the beginning or the completion
of the drainage works. Under the date of organiza-
tion are tabulated the entire area, works, and capital
of each enterprise, even including any extensions made
after the original plan of reclamation was completed.

TABLE 18.—LAND 18 OPERATING ENTERPRISES, CLASSIFIED BY
Dare ENrerrrisE WAs ORGANIZED! 1920.

LAND. AREA ASSESSED.

DATE OF ORGANIZATION. . Por Per

Acreago. (“%‘Et Acreage. C%‘;t

total. total,
All operating enterprises............. 2,596,204 | 100.0 || 3,104,880 | 100,0

1880 10 1889 1,040 | (1) 1,040 | (1)

1,800 to 1809, 209, 889 8.1 212, 8290 6.9
1900 to 1904 348,941 13.4 400, 221 12.9
1905 to 1900, 1,163, 447 4.8 || 1,354,072 43,6
191010 1914......... . . 7006, 508 21,2 035, 848 30.1
1915 t0 1819 _..... ... . . 159, 643 6.1 194,143 8.3
NOETBDOTEELe - v s e ol ai e snnnneenss 6,73 | 0.3 6,736 | 0.2

1 Less than one-tenth of 1 per cent.

TasBLe 14.—CaPrraL INvesTED 1IN OPERATING ENTERPRISES,
OLAssIFIED BY DATE ENTERPRISE wWaS ORGANIZED: 1920,

CAPITAL,
To Dee. 31, 1919,
DATE OF ORGANIZATION,
Nz Additionnl
per |Tequired to
. Amount. | cent of | COmPplete.
total.
All operating enterprises.................. $20, 723, 128 100.0 | $4, 026,607
1880 Lo 1889 .. .iiiannaoe. 1, 500 )
1890 to 1899. .. 592, 995 2.9
1900 to 1904... 1, 875, 095 9.0 y 710
1905 to 1009... 10, 063, 182 48.6 641, 380
1910 to 1914... 6, 829, 206 33.0 2,139,427
1015 to 1919... 1,313, 160 6.3 989, 099
Not reported 48, 000 0.2 , 000

1 Less than one-tenth of 1 per cent.

TaBLE 15.—DRrAINS AND LEvEns (CoMPLETED AND UNDER CON-
STRUCTION) IN OPERATING ENTERPRISES, CLASSIFIED BY DATE
Exrererise was Oreanizen: 1920. :

DITCHES, TILE. LEVEES.

DATE OF ORGANIZATION. Por Per Per
Miles. |cont of | Miles. | cont of || Miles. | cent of

total. total, tatal.
All drains and loveos....| 3,800.1 | 100.0 | 44.7| 100.0| L8] 100.0
1880 t0 1880, euoiiinnnnaec e 5.0 [V N | PO PO | RN R
1800 T0 1899, 4 ouvevenernnonnn 245. 5 6.3 [leeeenic]aniaanan 13.8 2.6
1900 to 1004. .. PO 441.8 11.3 10.0 22. 4 40.3 7.8
1905 to 1909. .. aeen| 1,633.4 IR I { N 191.7 36,0
1910 to 1014. eeees| 1,186.7 30,4 24,3 54,4 217, 4 40,9
1915 to 1919. .. “ae 366.7 0,4 7.4 16. 6 55.9 10.5
Not reported.-...oamnnann.... 20.0 0.5 3.0 6.7 12.7 2.4

Crops.—The principal crops grown upon the drained
land in drainage enterprises are corn, cotton, and
wheat. Data were not secured to show the part of
each enterprise planted to any crop, so the enter-
prises have been classified according to the principal
crop, and the total area of improved land is shown
thus classified, in County Table II. No data were
secured at the general census of agriculture to sepa-
rate the crops grown upon land drained artificially
from those produced upon land drained naturally.

S



DRAINAGE—MISSOURI. 9
County Tasre L—DRAINAGE ON FARMS: 1920.
. |THE STATE, || Adair, | Andrew. ﬁ%‘;hi‘ Audrain.| Barfon. | Bates. | Benton. ngri“'
1 { Number of all farms in the state or county........... ceraeann erreeenn 263,004 2,453 2,834 1,541 2,521 2,362 3,600 1. 2,157 | 2,220
9 | Farms reporting land having dreinage... . 11,917 53 136 380 21 04 . 13 32
3 | Parms reporting land needing drainage.. . 19,672 154 82 116 120 | 126 193 47 191
% | Formsin drainage and levee @istricts.....coomeevinenn i 7,743 [ 2 194 1 2 105 [aumnunen . 13
LAND AND FARM AREA.
5 | Approximate land arca of tho state or eounty........cc..ouien acres..| 43,085,280 || 365,440 | 273,020 | 337,920 , 438,400 { 381,440 | 556,800 | 476,800 | 389,760
G 1 AT Land {0 farmsS. . cozeenrvecmvaseaanmnnnns e .acres..| 34,774,679 || 326,387 | 258,073 | 308,224 | 418,834 | 334,647 [ 510,007 | 368,020 ( 289,870
7 Improved land in farms. . ....acres..| 24,832,966 || 265,708 | 215,606 | 287,910 | 381,502 | 304,550 ) 199,028 | 155,334
8 Woodland in farms.......... . ..--00TES. 8,553, 857 51,765 ,136 15,235 30,980 20,774 | 43,326 145,196 | 130,776
4 . Other unimproved land in farms.........ooaaivaenooies ...acres-.; 1,387,856 8,014 | 10,231 5,070 , 25 9,823 23,406 23,8121 3,770
10 | Tarm land reported as provided with drainage.................;8cres.. 850, 663 3,134 3,769 31,307 1,496 1,645 10,262 795 | 1,044
11 | Farm land reported as needing dratnage. .... ..acres.. 330, 693 5,192 1,910 6,27 3,287 2,088 8,662 1,581 | 5,808
12 Drainage onldy. LT T L . ..acres. 163,178 541 1,058 5,033 140 381 2,252 16 383
13 Droinage o0d Clearilg v cocereeenareeinimiaianciaaiiaiinis aeres. . 667,615 4,651 1,238 3,147 2,307 6,400 7 1,586 ) 5,485
e Boone, EIIII:;‘: Butler. | Caldwell.|Callaway.| Camden. 9;%%5‘1 Carroil. Cass.
1 | Mumber of all farms in the county.....ceoioemneoiiiiriiiiiinns 3,32 2,627 2,105 1,963 3,284 1.739 2,601 3,077
2 | Farms reporting land having drainage 10 10 " 154 2950 20 f oo .07t 3 ggg
3 | Farms reporting land needing droinage.. 205 104 569 61 66 134 186 75 278
4 | Farms in drainage and levee distriets....-..c.ooainiiiiiii iy 4 16 426 30 2 1 76 247 59
LAND AND FARM AREA.
5 | Approximate land area of the county....- [N eeaanees g 440,320 | 261,120 447,360 [ 277,120 | 517,120 | 430,080 [ 371,200 | 449,920 461,440
6] AT lond in fArm8. . eeser e aceaneas ! 404,637 | 2390642 | 209,240{ 264,513 | 476)351 | 309,482 | 340,008 | 413,347 | 417,564
7 Improved land in farms.,. 327,301 1 186,407 | 105,209 | 241,278 | 344,458 | 103,780 | 230,276 | 379,495 357,638
8 Woodland in farms........... 61,385 37,741 86, 741 18,012 | 113,559 { 197,540 | 105,304 | 24,305 40,951
] Other unimproved land in farms. ... 15,951 14,394 17,330 5,223 18,334 8,147 5,380 9,457 19,075
10 | Farm land reported as provided with drainage........c..ooieene acres.. 1,260 2,856 6,545 2,364 663 579 21,680 | 40,842 5,168
11 | Farm land reported as needing drainage......- acres. 4,989 2,719 30,933 1,380 1,011 5,263 11,1 5,453 9,598
12 DIBINAEE OBLYs - vrueeremnsenenss , 100 972 38990 176 231 1221 2,416 2620 2,617
13 Drainageandoleating .. ..cooeeeiimneiinennn feaeraebeannne acres.. 4,889 1,747 32,084 1,204 1,680 5,141 8,720 2,826 6,981
Cedar. |Chariton.| Clark. Clay. | Clinton.| Cole. Cooper. | Daviess. | Dunklin.
1 { Number of all farms in the county.. sreerenaees 2,448 3,420 1,008 1,973 1,578 1,621 2,419 2,731 3,033
2 | Farms reporting land having draina, 12 138 156 21} - 73 25 46 60 920
3 | Farms reporting land needing drainag 208 146 102 99 71 08 52 246 519
4 | Parmsin drainage and loves districts. - 2 42 144 B3 RO P peen 3 ] 972
LAND AND FARM AREA,
5 | Approximate land area of the county .acros..| 818,720 | 401,520 | 318,720 | 257,280 | 270,720 | 248,960 | 357,120 | 360,960 | 339,200
3] ARARA in 0TS cron s s _acres..; 984,142 | 445,102 ,472 | 236,581 | 255,448 | 232,481 | 331,690 | 345,180 | 186,900
7 Twproved land in farms _acres..{ 199,880 | 386,055 | 216,622 | 201,678 | 233,044 | 140,846 | 272,882 | 272,171 160,004
8 ‘Woodland in farms... ... eseeane .Beres. 68, 790 6,103 43,349 25,772 16, 922 79,878 51,080 45,213 24,187
9 Other unimproved land in farms... .acres..| 15,472 , 9 30, 501 9,131 4,582 11,757 7,787 27,805 2,619
10 | Farm land reported as provided with drainage. -BETeS.- . 2,667 | 17,721 15,599 2,029 3,462 1,745 1,267 1,840 41,0682
11 { Farm land reported as needing drainage. . .ACres.. 4,731 5,581 4,075 2,103 1,478 2,462 1,345 7,082 17,768
12 Drainage only....cocun -8eres. 2,043 2,252 2,238 102 1,183 1 048 2,097 3,581
13 Drainage and clearing .80res. . 2,088 3,320 1,837 2,081 205 2,333 37 5,285 14,187
G:%%?n- Gentry. | Grundy. Iég;t:i- Henry. | Holt. |Howard. | Jackson.| Jasper.
1 | Number of all farms in the County....coeemiiieiiiiiiiiiimiminiane 1,768 2,269 1 , §15 3,135 3.008 1,814 1,608 3,345 2,786
9 | Farms reporting land having dramage..c..oeeeveieniomeainiiaianeeane. 20 22 32 19 08 17 45 189 77
3 | Farms reporting land noeding draingge.......coovevieienriioiriaiiens 451 63 163 18 160 57 28 71 100
4 | Farms in drainage and levee distriets. e cceeevneeoiiiiiiiiiieiieiaans 2 1 13 7 66 168 [ 23 1
LAND AND FARM AREA,
& | Approximate land area of the COUNEY . .ocvrrienenniiriinians ..acres..| 328,960 | 313,000 | 277,120 461,440 | 476,160 | 285,440 | 299,520 | 390,400 406,400
6 L AR AN D TS, o eoeeeeoerenes acres..| 300,700 | 302,056 | 271,405 | 438,181 | 432,719 | 253,663 | 265,670 | 812,321 | 328,703
7 Improved land in farms.. peres..| 129,672 | 256,105 | 217,478 | 372,030 | 371,637 | 226,087 | 202,681 | 257,122 280, 493
8 Woodland in farms. e e crveaenmnieaiaionnens e ereaaaann acres..; 159,707 | 82,778 | 88,785 | 40,509 | 47,921 2 53,834 | 89,848 36,992
0 Other unimproved land in [AImMS. c.oveeriiiinanaenanaienne acres..| 11,231 13,083 15,229 18, 655 13,161 9,473 0,264 ) 15,351 31,308
10 | Farm land reported as provided with drainage........ocoeaonoe acres. . 506 875 4,572 1,800 4, 867 18,811 2,827 9,836 1,039
11 | Farm land reported as needing drainage.......ooooiiemioaaaiitns acres..| 18,164 1,378 10,142 8,678 7,320 3,00 370 1,817 2,251
12 Drainageonly..........n [ v....-8CTGS.. 11 50 5,206 4,327 2,599 1,930 148 2
13 Drainage snd elearing. oo eon i acres..| 13,052 873 4,876 4,251 4,721 1,074 222 1,315 1,879




10 . DRAINAGE——*MISSOURI.
County Tasie L,—DRAINAGE ON FARMS: 1920—Continued,

Johnson,| Knox. '5’8"{{,‘%? Lowis. | Lincoln,| ZLinn. L;f ggg " { Macon, | Marion,
1 { Number of all farms in the county..... creemmaasaennaaa, Cemenaaanas 3,590 1,880 2,807 1,878 2,540 2,513 2,818 3,759 1,623
2 | Forms reporting land having drainage...........c..... . 82 32 592 61 73 52 97 80 65
L 3 | Farms reporting land needing drainage............ 38 86 201 232 148 319 46 480 43
i 4 | Farms iu draipogoe and levee distriots...vveeeaees 60 20 27 31 33 14 57 20 34
n LAND AND FARM AREA,
" 5| Approximate 1and ares 0 the COUDLY -« «xnnneneeesreeereeeeenns neres..| 531,840 | 328,60 | 391,680 | 822,560 |- 348,480 | 400,040 | 239,840 | 517,760 | 279,040
i 6 | All'land in farms.,........ A ..acres..; 496,643 | 302,841 | 357,077 | 305,165 | 343,700 | 380,560 | 304,474 | 480,514 236 184
i 7 Improved landinfarms....c.oivecaiineaaian.. -oacres. .| 437,752 | 262,247 | 824,088 | 243,210 | 255,015 | 324,864 | 253,365 | 403,868 100, 457
98 g’t(lmdlnm} in Iamas.l. e R -.A0TeS. . ilg,gg(l) 33, ggé 23 ggg .;1, 36% 77, gﬁ;ﬂ g, g’;é 3(},’§§2 67,J 704 38,’ 076
her unimproved lan: LTINS aaesvenncnceenmnaniarmenannn acres.. 2, f A 0,6 10,819 s 14,337 8,042 17,631
: 10 | Farm land reported as provided with draivage......ccoovveennen 5,408 2,030 35,864 6,045 10,351 4,749 6,710 3,50 s
: il | Farm Jand reported as needing drainage............. Legat| 2m8| 10os9| g4z 7iez| 13145]  &o3)| 18 58§ 3933 :
12 Drainage only. .... SRR v creaeans - 248 820 78,702 194 1,048 5,567 2,708 | 3 470 3817
13 Drainage and clesring...... deremenaes PR Veeeremaaan ee..O0TES., 1,383 2,218 2,287 6,518 5,244 7,588 1,025 155 124 3,177
Miller, lgillff)iﬁ' Morgan, Mla\.x((lar“ird. I:TA%(;"” Osage. ngéfs- Perry. | Pettis.
1 | Number of all farms in the county..... 2,104 1,184 1,858 52 [ -
2 | Farms reporting land having drainage........ccovoioivannoemoannnooe . ""38 T4 a3 & g79 % ggg 1’9’{% % g:ﬁ ‘l’gﬁ B '{gg
3 | Farms reporting land needing drainage 152 . 13¢ 157 71 266 65 309 309 45
4 | Tarms in drainage and levee districts.. 1 455 1 933 116 19 045 68 1
LAND AND FARM AREA,
5 | Approximate land area of the count; 370, 5 264, 320 2 65 3 Y p :
& 8 | AT T farma. re o1 e county 3000 | 197500 | mo0n | alnans | sawoen | Hvesn | Syih| B s
7 Improved Jand 1 104,258 | 156,279 | 154,520 | 105,362 | 502,080 | 150°648 | 118,350 | 163900 15,

‘ 4 W 1 _ ) ) y ) 345,897
1 VR
; 4,55 , 855 6, 11,809 ) 35,274 3,726 8,033 13,48

10 | Farm land reported as provided with drainage .aeres. . § i 5 3, 68 B

’ 1} Furm land mgorted as irx)eeding drainage..... g gc{gb . 4, gg(g), '1)(1}, %& 5, ggg gklli gji‘?i 231 ’(?}gg 2 1582 fg' ;Ig? S}IZDS? 222);(3)%;
. 12 Draioogoonly. ... ~acres. . 26 2,219 26| 2ret| 8043 a0 [ 7488 g 1,185
13 Drainage and elearing. coee.ccaiiiiriiarie i acres. . 4,064 9,207 5,141 30,734 3,682 1,704 6,693 B318 1 | 1:335

i Put- | Ran- o ; St. i |St. Fron-
Pike, | Platle. | 1= dolphi, | Ray. | Ripley.{e o o |8t Cluir, coigf.m Lgﬁ'ls.
| 1'| Number of all farms in the County . ... v oiine e e ain, b i g 2,165 - ol 5
2 | Farms reporting land having drn?uage .................... 93 g ?gé 2 122 % 338 = gg}; L g}; 3’%98 % 632 1,208 3,785
3 ( Farms reporting Innd needing drainage ... . . 125 69 176 50 382 'igﬁ 255 i i
4 | Farms in drainage snd leves districts............. cerreeneneiies [P I 9 2}7 IMS) ’ 56 > & G(7}
' LAND AND FARM AREA.
5 | Approximate land area of the county............. R 'es 5,6 g ' E ‘
RS i oy —— v CCaoros | 555,301 | 247500 | Bioars | oheodp | Sorosy | e ren | BA2400 | Aokt | 2sm.1a0 | o080
miproved land in farms . -heres..| 204,004 1 187,299 | 250,820 | 231,980 | 264,170 | 87,078 | 220/985 | 242853 | 99974 ’
: e ; y 4, 7, , 229,965 | 242,853 | 00,976 | 177,487
I e T | e | A B AR MR | e
s - 2 34 ) ) 3 ) Ay 5 28 8,150
i0 { Farm land reparted as provided with drainage.......... cevennas aecres. . b . p ; 8
ilz Fan]r; land reporlted as needing drainage. . . ~g .agf-fﬁl . 1g: 323 g’ ?2(1) é: ?gg i; ggg 1?} ggé lg' ’{gi Zé, gg? 51)’ %?é %'ggé 615' ggg
TRIDAEO ONLY . . ,eo.oseeseraennnss L.mcres..| 2463 | 1,688 1831 1,802| gor| ‘av0| Zame!| 24| * !
1 20 2
13 Drainage and clearing. . ....ooeveen. T acres .| 8,37 | Ls6z| 9,000| 3348 1,085 15,715| 607 | 757 1,864 i
i Scot- . ‘| Stod-. i -

y 1| Number of al} farms in the county..................... WAT .

2 | Farms reporting land having drm%age. e % ggg b 889 b ggg & 1?13 & g&) %850 LTl woy| LS 8, To
Z Tarms reporting lafld needing drainage. ... ... 0. 17271 275 80 188 2 ’lgg 133 g’% 2?)?5 i s

‘ . Farms in'drainage and leves districts. ......... 0l 111l 54 40 580 37| 1,088 15 U % 5

LAND AND FARM AREA,

i 5| Ay proximate land area of the county . ........_._. acres

~ ¢ | AR e LRI AR | R | M As0 | 4200 G2t | i dn0 | 03,060 v, a0 e, o00 | 17,413,600

: 3] s an B WAL MU e s o i il

7 g Other unimproved jand in farms. vttty -0 d ) , 3 2,212 104,561 | 13,345 | 4,408,262

g Y pt z;\ed Iu.ndIm farms. .l LI seesoBores..) 20,257 | 7,078 | 2,845 | 4,808 | 7,841 | 13,018 | 14,360 | 8,207 | 5,234 | 505,620

H rm land reperted as provided with drainage 4,861 | 80,620 |
11 | Torm jond roport i ; , 2,805 | 80,250 | 2,746 | 7,190 | 1,459 | 1,514 7,63

2 | b s g IR I I R |
' 13 Draina 0 a 1 3 » fil 4 1,150 5,877
i ge and elearing. .11 : 3,160 | 9,433 438 | 35,614 74| Ta69 | 9,511 | U419 |  a7sess

! No drainage reported in Carter, Douglus, MeDonald, Ozark, Stone, or Wright Countles.




DRAINAGE—MISSOURL.
Counry Tapte IL—OPERATING DRAINAGE ENTERPRISES: 1920.
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THE STATE.| Adair. | Atchison. i Cape
) 1 hison.| Bates. |Bollinger.| Butler. Girardeau.| Carroll.
LAND AREA, o
Approximate land area of thostate or county.........., RPN aeres..| 43,085,280 305,440 | 337,820 | 556,800 | 3805760 | 447,360 371,200) 449,920
2 3 v
Alllgnd 1% oporating drainago omerplsos. oo oo reeeooveeees fores| Laaell  To0| avim| apis) sl mmme) anael sna
s {;er 091(111; of 1;ull imFroHed land in farms.......... DU BN a7 31?"1‘ 24’212 4 Zlf “35308 QBigg ‘151(1’33
Timber and cut-overland..............ioaiiii eres..f 1,074,860 1,000 08 11, %08 32,05 169, 00 : &
. Other “n“:Pm‘;ed 1”1"[11-"--1 N e -aoros..| 47,042 "600 | 8,520 | ¢ 13,005 |...... 00 It Wb 3002
wampy or subject to overflow, In enterprisos... ...Q0re8. . 54,860 {|--....... i
Sulering a loss of crops from defective drainage .ncre; 3331 ggg 505 lgf gﬁ i)' gzg 3% ’gﬁ 1(3)%’;?8 Lia .. .o 225
ASSES5ed ACTOBED . oo PRSI RSONN 3,104, 889 8,800 | 46,02 | 49,626 | 33705 | 252,800| 5,288 72,44
Bxeess ovor allland in oporating enterprises...coooooveenoool, acres. . 508,685 {1 SN : ! ’ 20’ 24’0
DRAINAGE WORES, = e e e e e e :
Open ditehos:
Completed. .. .....ooooioaiil S X
Additional underconstructlon. ... ... 3’333,2 12}3, “’2‘8 323 9.4 %zgi L9 8.6
Moximum completed in any enterprise. . ..... 170.3 10.0 45.0 5] 0.4 00 | TR iR
Maximam widéh ot bottoni of diteh L., 195 20 30 P s i H 2.0
wximum of averago depths of outlot ditches . ) . "
. ]&éoa;l dopth of branch ditehost. ... coviiviiiiinieiniiiiina... 22, 3 1.0 n.4 16'8 17.0 2.9 4.0 1.0
'ila drains: i : ' .
Completed. .. ...
Additional under constraetion. ...l
Maximumn completed in any enterprise
Maximumssize of6ilo ..o i
Accogsory Iovees and dik
Compl_atud g miles. . 456.9
Additional underconstruetion. . ... L.l miles. . 74,9
I’umplnq plants:
Tngineoapaciby . ..o horsepower. . 2,785
Pomp capacity....... gullons per minute. . 552,000
ArenServed DY PUMPS . o coveme i it QCIes. . A 000
Aroa drained by openditehesonly ...l acres..| 1,012,085 8, 800 5,58 5. 8
Length of tﬂeso ditches......... . ..milos.. 'n X Aﬁo. 1; 7.0 dig. Z Zdzl;?g 95:1308
Average length peracre....... .Jeet.. 8.1 10.2 18.7 9.8 17.0
Area having opon ditchos and levees . .. .aCres. . 883,432 || ceuannnn 41,395
Length of these ditches. . ......... .miles.. 1,278,8 floo oo bo.4 20%@398 B 5
Average length per acre..... L deet. . FoB [[eneearacinn 1.5 7.6 R.2
Length of 11056 a0eesS0ry 1evees. . oo e v vien i, miles. . 481, 7 [l--ceaesnann 12.7 6.5 5.2
Area drainiod I)K tiloonlyleeaseriniiiaiaaninai e eieeeaeeaas acros. . LG N | TR FUUSURUTTEN FUUUTURUUN PRV SRURDIIN ORI IS,
Length of thesetlle......_........ .miles. E 3| POUSRUORON DOURSOUR NSRRI SRR NSO MRS IRROPOP
Averngo length peraere......... .. feel. 27.8 e
Areg drained by opon ditches and tile .. .acres. 46,240 31, 680
Length of these drains.......o. .. miles. . 88.9 45.0
Aveornge length Poracro. . .cv it foet. . 10.2 7.5
Ares having tilo and lovesst....oooiiiiieniiin i ALTes. T,000 -0 eeeniinni]ovin s F ! P - 7,000
Longth of thosotilo. ... “miles. 3, .. “3.0
voerago longth por nero. ..o aei e iienn feet. . 2. 2.3
Length of these accessory lovess...... .miles. . 2.5 2.5
Aren having open ditehes, tile, and loveest.. .aores. . 46, 687 836
Length of these drains......ooooiill .miles.. 0.3 3.5
Avorogoe length por acre....... . .Jeet.. 10.1 22.1
Longth of these aeeos80ry 1eVens. ae v veeen i iiiiiiiieneees miles. . 47.0 4.7
DEVELOPMENT OF LAND.,
Improved lond in operating enterprises, 1020.. ..o iniiill 1,474,302 7,200 43,364 24,813 1,712 63,800 23,477 45, 038
Improved land prior to drainage......... N 760, 796 2,300 36,081 3,138 1,688 39,200 1,862 34,356
Incr%nso smi(‘:o fdimimge B L 713, 506 g’l 208 7:2(2)8:; 21,675 2‘% 24? gog 21, 615 10, 652
or cend of inereaso .. 03.8 3. : 690.7 1. B2, 8 [oeeeeai.ans 31.1
Per cent increase is of allimproved land in farms, 1920.......... 2.9 1. 2.5 4. ®) 23.4 9.4 2.8
Timbor and cut-over land, 1920 .. oo oiveoiiiiiii acres..; 1,074,860 1,000 08 11,808 32,053 | 169,000 13, 759 2,184
!l‘imll))er and ct}t—ovgr I?nd prior to drainage..... acres..| 1,046,207 g, ggg i, élég 11,808 3z, ()';7l 1822, ?88 g?, g'{’g g, 156
eereasesince drainage...oooveenn .y - aeres. . 571,437 s 1820 el 5 1, O ; , 972
Por cont of AECTOASE . vuvriverarnrns P P 34,7 73.7 [ 75 U PO, 0.1 12.7 tl.1 7.2
Othor unimproved land, 1020, ... coaeeiianitnn. acres. . 47,042 600 3,520 5,002
Oth%‘ unimprovcdénnd prior to drainage. .. acres.. 1%9, 111 g, ’1788 g, égg 3, ?]ig
seroaseyinee drainogo. ... .ooveoiianns - acres. . 142, 060 ) 1
Per cent of deoroase. ... P 75.1 7.8 02.9 3 18,5
Swampy or subject to overflow, 1020, ..o cuiennniima i acres.. 454,860 |[-<-cvcennes 10,087 6,276 31,621 | 103,700 1,151 |..........
Swompy or subject to overflow, prior to dreinage .. .....coooiiitt acres..| 2,018,704 2,100 27,000 49, 626 32,077 | 211,040 35,37 25, 006
Peereasosines drainago........ eeeeteiianserrinaaaaranas acres..; 1,580,344 2,100 16,112 43,850 450 | 108,240 34,223 25,006
Per cont of decrease 7.4 100.0 50.5 B7.4 1.4 © AL 96.7 100.0
CAPITAL INVESTED AND COST PER AGRE,
T'otgleapital invested in and required for completion of operating enter- ok, 74D, 7 q0.338 | 512088 | 700,108 5000l 226062 | ara000] 348,700
....dollars. . 49, 735 213 ) 9y y 204, 1 ¢ Bl
Capital invosted in these enterprises to Dec. 31, 101 “dollars..| 20,723,128 53,828 | 380,748 | 025,707 5000 | 1,264,672 | 374,000 | 328,700
Additional espital required to complete these enberprises. . .dollars. . * 4, 026G, 607 17,000 | 126,240 THBL foeeniien. | 1,000,000 10 ocLLlLl 20, 000
Avarage cost per acre when completed. .. .. ...dollars.. 0.53 7.99 10.92 1411 0.15 0.73 10.04 6.68
Enterprises constructing open ditches only .. _dollars..| 13,142, 6606 70,328 50,488 700,108 [aeevncenenn 17,672 |.o...ns veer 54,000
Average cost per acre when completed. .. .dollars. . 8. 34 7.99 9,83 1411 jeeenninn. 4,50 [eeeennnnnn. 5, 51
Enterprises constructing open ditches and loveos .dollara..| 9,215,065 [|-veovennnn- 457,500 1. ...o.eles 5,000 | 2,147,000 374,000 10, 700
Average cost per acre when completed. . . dollars... 10,48 [|-accvvnnnes 11.03 1... 0.16 10,87 10. 04 3.68
Entorprises construeting tile drains only.....co.oocoiiiiinao dollars. . 17, 500
Average cost per acre when completed. . . .dollars. . 23.03 .-
Enterprises constructing open ditches and tile drains... ... ... dollars.- . 485, 230 230,000
Averago cost per uero when completed....... .dollars.. 10.49 7.26
Enterprises constructing tile drains and lovees.. dollars. . 14,000 14,000
Average cost per acre when completed. dollars. 2.00 . 00
Entorprises constructing open ditehes, tile dollars. .| 1,575,274 40’,-000
Average cost poer acte when completed...ooaveiiiiiininnees dollars. . 33.74 47.85
CROPS. T
Improved land in enterprises reporting—
Corn ag prineclipal erop on drIainod i’mul ............... Bores. . 080, 387 7,200 43,364 24,813 1,712 63,800 23,477 31,540
P <
Cotton as principal crop on drained lantd .. ooooevicivannnns acres. . DT N | P N B ERERR SRR P R U R,
Wheat as principal crop on drained land........veeevivennns acres.. B | O O B ] AEREE L TEEL IAR R LT LA 13,408

1 When worlks under construction have been completed. 2 Per cont not shown when more than 1,000.

3 Loss than one-tenth of 1 per cent,
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DRAINAGE—MISSOURL.

13
County TaBre IL-—OPERATING DRAINAGE ENTERPRISES: 1920—Oontinued.
%’;‘?& Lewis, { Lincoln, L;ergg.g- Macon. | Marion. ‘\sfgf)‘f' hlllfgl}}’d I:L‘;‘fivf’
LAND AREA.
1 | Approximate land area of the county....cooenvnvnn. anane 301,680 | 322,500 | 388,480 | 339,840 | 517,760 279,040 | 264,320 | 417,280 857,440
2-] All land In operating drainagoe enterprises. 12,079 12 5 3, 208
3 TIIDIOVOR 10 e e ons TPTSES. . . 12,679 ig, L 48 ig, ggg §3’ 337 lg, 244§ 23,794 | 204,845 | 371,287 16,208
A A : 'y 7] ) , 165 , 622 20,084 | 130,575 { 190,030 14,0624
4 Per cent of all improved land in farms 3.4 5.8 1. 6.3 15.5 2.1 10.5 83.6 b7.3 '2.9
| Bmmmeerples oo I 1 ) O I T Wt T
.............................. ) ) L ]
7 | Swampy or subject to overflow, in enterprises..... 381 172 5 B
g iléﬂ'erlndg a loss of crops from défective (ﬁ')a.inage. [ 103 £ -1 T (R, 453 | ... 750 2;: ggg 1"254 “q , 436" ?ﬁ’ ?«13 gg; é‘l)g 2?)2
SESSOA BCTOBEO.. v v verevnnnnniecanns [ ven 12,079 16,125 16,800 20 17,2 g 48, 235 h}
10 Excess over all land in operating enterprises.................80res..{-.... ’ [ P e 48’7 ..... 7'44 23'7% ?ggigg‘s g?g:g?i% 16’208
DRAINAGE WORKES,
a Opexé ditc%u%s:d
ompleted. .. . ;
12|  Addltionaldnder o o o) ol 8.2
13 Maximum completed in any enterp: 65.0 s | 17.0
14 Maxinmm width at botton of ditch 1 45 122 i0
15 Maximum of average depths of outlet ditches 1 16.0 12.0 13.0
16 Mean depth of branch ditehes 1. .. .. . . iiiiiiiiiaiaat 8. 6.4 40
Tile drains: ¥ ' '
7 Comploted......cvevveunn.s ..
18 Additional under constructio
19 Maximum completed in any enterpri
20 Maximuin 5120 0f 6116 1e o ure it i i aaaaad
Accossory levees and dikes:
21 [Ty 2 TG U S
22 Additional under construction . .. cooieiiiiaii i
Pumping plants:
23 LEngine capacity...veieennneennn. vaeees e caerereanaae horsepower. .
24 Pump capacity.e..... ..gallons per minute. .
26 Area served by pump acres. .
26 | Area drained by open ditches only lo.o.ccovniennenn.nn vue BCIOS. .
21 Length of these ditches.......... ....miles. .
28 Average length Per 8Cre. . ..ocoeeeeennnniiannn eneerenas fesl;.
28 | Arenhaving open ditches and 1ovees .. .....cceeueeernienvonann f0TeS. .
30 Length of these ditches........... ..miles..
31 AVerage length POT BEIB. . cvevevnrerenerevonrennsrnnanranees ;..
32 Length of these accessory levees?. . mi
33 | Area drained by tile onlyl............
34 Length of these tile........
35 Average length per acre
36 | Aren drained by open ditches and tilet..... e aeeeaneeaaan RCTES. .
37 Length of these drains. . .......... .1mil
a8 Avorage length per acre. .
30 | Aren having tile and leveesl...
40 Length of these tile. ...
41 Averago length per acre. . ...
42 Length of these aceéssory levees
43 | Area having open ditchoes, tile, and levees lamma.ooee e eaaooon acres. .
44 Length of these drains. ................ ..miles..
45 Average length per acre....... ....Jeot..
46 Length of theso 8cCesS0ry 10V008. e e ceueeeareassreansanannss miles. .
DEVELOPMENT OF LAND.
47 | Improved land in operating enterprises, 1920 ........cceoeainaen 14,040 16,050 39,165 8,622 | 20,084 | 130,575 | 190,030 14,624
48 | Improved land prior to drainage 7,172 5,400 | 38,036 L724 | 7,125 | 61,991 | 77,511 13,813
40 Increase since drainage...... 6,808 | 10,590 1,129 6,808 | 12,930 | 68,584 | 112,528 811
50 Por cont 0l iNCreass......coevreiisuariraniammeiianes 95.8 194.0 3.0 400.1 8L9 110.6 145.2 5.9
51 Por cent increase is of all improved land in farms, 182 2.8 4,2 0.4 17 6.8 43.9 57.6 0.2
52 | Timber and cut-over land, 1920, . ... veiiamiiiiiiiiiaiaaa, 1,747 750 9,042 1,724 2,052 1 . 73,314 | 181,248 1,584
53 | Timbor and cut-over land prior to drainage........... 4,017 7,590 10,171 1,724 7,265 | 138,078 | 203,770 2,365
54 Deacrease sinee drainage. « o veeeeceaaaiaanii e 3 , 64,759 | 112,528 811
55 Per cont of decrease. ........ RN eiemenaenaaaas 16.9 38.3 33.9
56 | Other unimproved land, 1920.. ... cooeemiiiiiiiiiiiiaiiaan., acres. . a5 |.
57 | Other unimproved land prior to drainage 4,78L |.
58 Decrease since dralnage. ....o.ooeiiininaaas 3,825
59 Por cont of deereass. vveeerenceece e ieaeennann 80.0 |. O PR
60 | Bwampy or subject to overflow, 1920. ... ... .. ...o.. 27,243 35, 27! 57,169 86
61 | Swampy or subject to overflow prior to drainage...... 43,356 126%955 | 203,087 16,062
62 Deacreaso since drainago...oeeeeeeemennmanecennnnans 16,143 4 91,680 | 205,918 16,026
63 Por cent 0f ABOIeASe. «uu.verevurarenunsraracacarmasoroacanannan E 94.2 31.2 90.0 100.0 7o, 78,3 99.8
CAPITAL INVESTED AND CGOST PER ACRE,
Totul capital invested in and required for completion of operating enter- )
o prises ..dollors.. 50,965 | 396,113 | 273,400 | 326,710 | 140, 000 | 919,605 '|1,079,300 (3,076, 1‘50 130,000
65 Capitalinvested in these enterprises to Dec. 31, 1919 ..dollars..| 50,985 | 396,113 | 273,400 | 278,710 | 140,000 | 918,605 |1,435,056 3,640, 650 130, 000
66 Ad%itional capital required to complete these enterprises. .dollars..}.......... 48,000 |overrareaifienaennacs 244,250 | 335,500 |.-aeeooen
67 Average cost per acre when completed................. dollers. . 4.22 6.78 8.12 38. 65 8.20 10.71 8.02
68 | Entorprises constructing open ditches only. ...t dollars..| 37,137 166,710 | 140,000 }.......... 1,067,800 (3,080, 150 130,000
69 Average cost per acre when completed............. dollars. . 5.34 4,10 5.41 12.46 8.02
70 | Enterprises constructing open ditches and levees. ..... dollars..] 13,828 160,000
71 Average cost per acre when completed............. dollars. . 2.70 {. .
79 | Enterprises constructing tile drainsonly............... 15 (036137 =T RN IR PPN PP P
3 Average cost per acre when completed. ....... eaen dollars..|..... J P SRIPIN NP 2
74 { Enterprises constructing open ditches and tile drains.. (s Lo 1725 - T I PP PUNPPIIN S,
75 Average cost per acre when completed..........ooociiatlt Fo 1071 157 PR AR I PRSI PR
76 | Enterprises constructing tile drains and levees................. dollars..|......vvn.
77 Avoerage cost per acre when completed. .......coeiiciiiaial doHars. . .o.iiidiiiiannns
78 | Enterprises constTucting opon ditches, tile drains, and levees. .dollars..}..........
79 Average cost per acre when comploted. ... ollars..[...... U - 12 11, 3 PN (APPOIPUR N
CROPS.
Improved land in enterprises reporting—
80 Corn as principal erop on drained 104 . coveeveacnracannnn. 164, 239 14,624
81 Cotton as principal crop on drained land. . 29,80010......00u
82 Whont ss principal crop on drained land................o.. L

1 When works under construction have been completed.

1 Pump located in Marion County.

¢ Include

3 Pump located in Pike County.
d in area drained by open ditches only.



14 DRAINAGE—MISSOURI.
Covnry Tasrs II.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

Pomiscot.| Perry. Pike, Platte. Ray. Ripley. Ghﬁir;ies. 5t. Louis,

LAND AREA,
1 'Approxima.tc land area of the oty .o amraaeaiareinaatsnans aeres..] 201,840 285, 680 417,920 285, 600 361, 600 401,280°] 342,400 311, 680
rainage onterPriSnY. . e ce o eaian i e aeaane acres..|: 270,118 25,000 | . 14,430 4,914 7,448 29,576 18,275 4,500

H ‘f‘ﬁ%&‘éﬁ‘iﬂé@. dratnage enterp? Clncres..| 8L G4 ( 22,000 8, 608 4,014 6807 17,745 | 17,070 4,509

4 Per cent of all improved land in FrmS. . .eueoviicreerioaeacaeniaan 59. 0 13.4 2.9 2.6 2.6 20.2 7.4

5 Timber and cut-over land ...acres..| 188,477 3,000 5,822 |oeveenini e 11,831

i Other unimproved 1and. . ccvuoviimninniia e resieenennens 10 =00 PR JR N R 153 N R,

7 | Swampy or subject to overflow, in enterprises..... . c.cooiiiiios ACTES . c{eaerroecnnferncnnanons 5,400 [coveanann.. §51 7, 304

8 SuﬁferxpnY g foss ]of crops from defective drainage. .aceres. . TLBLE | 48 4,436

0 | As86350( AOTERAEG. susrrnnzunaneasaasaenvemnnn et teimaieanaaiaseraciaa e 270,118 25,000 14,430 4,014 7,448 29, 576
10 ‘Txcess over all land in operating enterprises. ......oooveeevnns BOTES e afceevseencan FOPRRGRUEN DR PIY PN IR SO PO

d DRAINAGE WORKS. hd
{tehes:

11 OJ?egom loted...... feraneeaasnenras Nemeemmmedaraacsesennasaiannn 1 246.8 20.0 7.7 3.2 17.8 81.2 18.7 4.5
12 Additional under constroction ... ...veeaeeaas .. T16.0 Jornememna]vvnmenaiar|oceanns T B T TIPS [/ PR,
13 Maximum completed in any entorprise........ 130.1 20.0 10.7 3.2 11.0 11,1 8.1 10.0
14 Maximum width at Dottom of diteh 1. .. .evans 123 2 12 40 30 32 14
15 Maximmum of average depths ol ountet ditches +.. 12.0 8,0 18.0 12:.0 10.0 7.5 20.0 0.0
16 Mean depth of branch ditcheg 1........ e eimeie e aaeeas {oet. . 7.4 6.0 0l 4.0 6.1 e . 4.0

Tile drains: .
17 Complated. . .......... Ceniemenee P e cmeetaaeaaeaan
18 Additional under construetion. ... ...
19 Maximum completed in any entorprise -
20 Maximum size of tile L ......... PR RS inches..

Accessory lsvees and dikes: ) i
21 Completed.......... DR . miles. .
22 Additional under construelion. e vouveeiiain .t Cereeieaenann niles..

Pumping plants:
28 Bngine capetliy.cereaniiiirereiniisiirenanernrameannnn horsepowaer. .
24 Pump capacity. gallons per minute..
2 Aren SOrVed DY PUMLDE e st e i ceereeniasassamsicnrnearanannen acres. .
26 | Area drained by open ditehies only ... .ocveinmiiiiiiiaiienenieaaa, acros. .

- Length of thoso ditches........ . ..miles..
28 vorage langth per acro...... . .-..deat..
29 | Ares having open ditches and levees!.. ..O0res..
30 Length of those ditches.......... ..amiles..
31 verage length per acre..... P Toot. .
32 Tength of these aceossory 16vees. (cvicermiieisiieienuenaeann miles..
33 | Areadrained by tileonly2........ooaiiaiiil. Ceemeaieiiteemaeaeaans aceres. .
34 Length of these tile......... miles. .
35 Average length per acre.......... . feet. .
36 | Area drained by open ditches and tile 1.. acres. .
37 Length of these drains.............. s.miles. .
38 Average length Per BeIB..oceciuiiicraaiiiaer e foet. . .
30 } Ares having tile und levessl,........ eeemeieeuamanaae e BOTBS. o]eeereiannnn PR RO VDN (PRSP DY F [ -
40 Length of these tile......... . coaniles. . .
41 Average length per acre....... PR (.. 1
42 Tength of these accessory lovees. ...... . miles. .
48 | Aren having open ditches, tile, and leveest....... . L .ACCeS .-
44 Length of these drains..... PN .cmiles. .
45 Average 1ength Poer 400 covei it o it ir e e e i an e nad {eet. .
46 Longth of thego necessory Iovess. . - veueeinaacreereneaareans 1milos. .
DEVELOPMENT OF LAND, B
47 | Improved land in operating enterprises, 1920, ... . ..... oo oL DOTCS. . 81,0641 8,608 4,914 6,897 17,745 17,070 4,500
48 | Improved land prior to drainage........... -Q01eS. . 40,660 2,708 2,457 1+ 2,128 11,831 12,829 2,615
40 Inerease since drafnage.... L801es. . 40, 81 5,000 2,457 4,764 5,414 4, 241 1,504
50 Por cent of inerenso . 100.8 217.9 100.0 224.1 50.0 33.1 72.4
51 Per cont increase is of all improvoed land in farms, 1920 344 2.0 1.3 1.8 6.7 1.8 1.1
52 | Timber and cut-over land, 1920. ... .....ccoveaoa... [, neros..| 188,47 v N IO 11,831 L1388 {venannnn,
53 | ‘Pimber and cut-over lond prior to drainage. . ...acreg. .| 220,458 97 17,745 1,138 702
54 Daecrease sinece dratnage.......o.o... ...acres.. { . 97 1 5,914 )., 792
55 Percont of ABOTBASE. < . v v e oin i tresien e ee s eacaeririaee s 7.9 . 39, 100.0 L 100.6
56 | Other unimproved land, 1020...... 67 |eneremcnns
57 | Other unimproved land prior to drainage.. 4,308 1,102
48 Decreasd sines draiiage. coeeeeovn.. 4,241 1,102
59 Por cont of decrease... .. ... 98.4 100.0
60 | Swampy or subject to overflow, 1920. 2,100 ) ...,
61 | Swampy or subject to overflow prior to drainage....... ... ..., acres..| 267,760 17,500 11,722 4,914 3,750 3,907
62 Doeroase sines Aralliage. .ov. e ivetiivienaraicnroicieaaaaas aeres..] 267,760 17,500 6,322 4,914 1, 650 3,007
63 Percent of dBeronss. . ooy ier i i iiiia e aeariaaeann 100.0 100.0 53.9 100.0 90.2 58.3 44,0 100.0
CAPITAL INVESTED AND COST PER ACRE.

64 | Total eapital invested in and required for completion of operating enter-

B PIISeS. cveee it aiaiaas eaaae cwememanaan ...dollars. .| 3,624, 505 122,000 504, 600 15,000 77,175 00,260 80,339 39, 204
63 Capital invested 1int these enterprises to Dee, 31, 1918. . .5 .dollars. .| 2,359, 988 122,000 484, 600 15,000 77,175 90,260 79,339 30,204
56 Additional capital required to complete these enterprises.. .. .dollars. .} 1,264,517 |.._........ T20,000 [eeiiieneieeiei i 1,000 H.ooviinas
67 Average cost per acre when complated. ... dollars. . 13.42 4.88 34.97 3.0 10.36 3.05 4.40 8.71 ]
68 | Enterprises construeting open ditehes only.......ocoeeeeennen.-. dollars..] 2,416,505 |.._..... ' i
69 Average cost per acre when completed................ . ... dollars. . 12,62 (... !
70 | Enterprises constructing open ditches and leveos .....evevnven... dollars. . 1,208, 000 H
7L Average cost per acre when completed........... hereseneanna dollars. . 15.37 :
72 | Enterprises constructing tile drains enly.. -dollars i
73 Average cost por acre when completed . .dollars {
74 | Enterprises congtructing open ditehes and tile dr .dollars
75 Average cost per acre when comploted......... .dollars. .

76 | Enterprises constructing tile drains and 16veos. . _..oueeeounenoon. dollats. .
77 1 Avorage cost per aore when completed. . ......iocceeiaeast. dollars. .
. 78 | Enterprises constructing open ditches, tile drains, and levees.. . . .dollars. .
79 Average cost per acre when completed......_..............:.dollars. .
CROPS.
Improved land in enterprises reporting—
80 Corn as principal erop on drained land......... . aeres. . 9,797 22,000 600 4,914 4,959 17,745 o.eiene.n PRI
81 | . Cotton as principal crop on drained land. !
82 ‘Wheat as prineipal erop on drained land. .....ooooveeooon. .. o
1 When works under construction have been completed.




DRAINAGE—MISSOURL. 15

County Tapre JI.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

Saline. | 8 . ) : Other "
aline Scotland Scott, Shelby. |Stoddard.| Wayne. | Worth, counties.! ‘

LAND AREA. 5
1 | Approximate Jand area of the county.......... 482,560 280, 960 268,160 | 325,760 521, 800 498,000 | 169,000 3,802, 400 :
g | Aliland in operating drainage enterprises. 7,184 15,110 154,335 9,807 375,087 9,000 7,013 23 :
3! Improvedland.......... eetneenraceanas 8,713 6,867 | 116,441 7,453 | 104,315 ‘g0 | 3148 201 B
.é 'l‘imgg:: gtlall:fcoufta(l)lvlg} a{'gged land in farms.. 1.8 3.0 66.7 2.9 2.7 0.9 2.2 0.7 i
i Other unimproved land............ . -acres..|. ..., 471 2’,%2 ??1.894 ‘2’244 180’722 »R,IUO 3,%(5}% é’ g;g
7 | 8wampy or subject to overflow, in enterprises. ... 3’ 993
8 | Suffering a loss of crops from defeciive drainage 1885
9 | Assessed ncreage..... [ e 1 23’265
10 Excess over all land in operating enter N L i 2 TN PORRUR TN S PRSPPI ’
. DRAINAGE WORKS.
Opeél (ixt(zlh(isi1 *
11 ompleled......coc..oo... P miles.. 2L 37.5 245.2 A .5 8 .
12 | Addlltmnul under construetion. ... ...ceeeeiiiiiiieeeia ol miles..|......... 3 .......... u 5 1{eeennn 127 423.2 2(2)2 1?53:1s 4;?3
13 Maximum completed in any enterprise. .railes.. 8.5 17.5 -58.7 10.2 179.3 0.5 2.3 10.8
14 Maximum widih at bottom of diteh2,........ ...l feet.. 35 18 0 7 81 0 22 60
{5 %}%ﬁunt I?i z},w{)egxgehdglgtt)ﬁs ug outlet ditehes 2. . ...oo.oiiLs feet.. 8.0 9.0 15.0 14.5 12.0 12.0 15.0 12.0
B an depth of branch ditehes 2. ... veenei i iiiiiaiaaa, .
e en d 3] . feat, 4.0 7.3 7.0 7.2 8.0 7.0 6.6
17 Completed. .. .ooemmianirnaid e etmrarceneesratacaaeannn
i8 Additional under construction. . ... .oveiiiiii ol
10 Maximum comploted in any enterprise
20 Moximum size 0f tile 2. ..o i i iiiia e i
Accessory levees and dikes;
: a Completed. .o veremmeecs st
. 9% Additionn] under construetion. ... .. ....iiiiiiieiiiieianaaa
Pumping plants:
8 Fogme copasityee e e e e el horsepower..
24 Pump capacity...... ...gallons per minute..
25 Areaserved by pumps........
20 | Aren droined by open ditches only 2.
27 Length of these ditches.. ... .
28 Average length per nere. ...
20 | Aren having open ditches and levees?.. ....a0res..
30 Leng‘fh of these ditehes....ee.o-o.. ...mfles.. 2L.3 |.. 130.7 10.2 .5 D27 [eaneacnnan
] 31 ~ Averagolength Der acre. ... ....iiiiiiiiii e feet.. 15.7 |.. .3 6.3 12,2 1308 feimancnnn 21.4
32 Length of these nccessory levees. . ...miles.. 9.4 1. 26.0 10.2 5.9 PN 9.2

43 | Aren drafned by tile only 2
34 Length of these tile. ...
35 Average length per ac;
36 | Arca drained by open ditches and tilel. .. PRI To) Y- I
37 T.ength of these drains.... ... et eaetoraetasnsatseteacaianns miles..
38 Averago lengbh per acre..

39 | Area having tile and levess?
40 Length of these tile........

41 Average length per acre....
42 Length of these accéssory levees........
43 | Ares having open ditehes, tile, and levess?. ... ...
44 Length of these drains .. .
45 Average length poragro........ooooeeiiiiss R, feat. .
48 Longth of these 0CCesSOry 16Vees . ...uie v iieiiaiaaianeiunn miles. . feewcneaans vtammmens
DEVELOPMENT OF LAND, )
47 | Improved land in opernting entorprises, 1920....................... acres.. 6,713 6,867 116,441 7,453 194,315 900 3,158 20,111
48 | Improved land prior to drainage... ..0DCTes. . 4,343 4,533 29,354 480 ¢+ 71,309 900 3,156 12,716
48 Increasesince drainagoe. ... ..aeres.. 2,370 2,834 87,087 6,973 . 7,395
50 Per cont of increase? .- .- 54.6 51.5 206.7 ... van 58.2
51 Per cent increase is of allimproved land in farms, 1920. . 0.6 1.0 49.9 2.7 0.3
52 | Timber and eut-over land, 1920........ .a0res.. 470 8,445 37,804 2,944 | 180,722 8,100 351 1,070
53 | Timber and cut-over Jand prior to dra; . 471 5,288 120, 680 3,274 | 303,728 8,100 351 1,943
54 Detreaso 5INee AradNAZD. .. ccaruiireee it ianiaia e BOTES. |eeeaiien, 1,843 82, 786 1,080 123,006 [<ezvoanronnloaennnnen 873
55 Por cent of decrease. . 34.9 68.8 5.5 40,5 |oueveenniat cevaneanen 44.9
50 | Other unimproved land, 1920............ L LACTES. e aan 2,081
57 | Other unimproved land Lrior to drainage. .ACIeS. . 2,370 3,603
58 Docrease since drainage............ .. BCIES.. 2,370 6,522
59 Tor cont 0f ABCIRASE. . . v nvvreurnrensaanraai e aaes 100.0 75.8
60 | $wampy or subject to overflow, 1920. acres. . 471 3,008
8l | Swampy or subj‘ecl; to overflow prio acres. 3,927 17,348
62 Décrease since drainage...... acres. 3,456 13,355
03 Pey cont of ABCreass. ..vvurenearans . eeeieemaeean 8.0 (i
CAPITAL INVESTED AND COST PER ACRE.

64 | Total capital invested in and required for completion of operating enter-

prises ol 4 v P ollars. . 82,542 144,324 | 1,008,981 00,588 | 2,006,940 155,000 | 170,000 230,935
85 CEapiml invested i o enterprises to Dee, 31, 1910. . dollars..| 82,5642 { 144,324 | 989,981 90,558 | 2,659, 540 3,100 3 207,310
66 Additional capital required to complete these enterprise: dolars..|seeevenemcadaammaanaaan 19,000 |oooeoa....- 337,400 101%900 154,000 23,625
67 Averago cost per acre when completed dollars. . . 9.55 6. 54 9.34 7.99 17.22 24.24 $.93
88 | Enterprises construeting open ditehes only..... dollars.. 144,324 227, 517 18,588 | 2, 544,7623 ........... 170,000 159,935
89 Average cost per acre when completed . ........... [ ...dollars. . 9.55 5.23 15,40 KOS BREERLESTE 24,24 8.53
70 | Enterprises constructing open ditehes and lovees ... ............. dollars..] 82,542 [..c..oooone 686,464 | ~ 72,000 | 352,317
Tt Average cost pot acre when completed. ...o.viiarmeeanaina. dollars. . 8,47 12.81
72 | Enterprises constructing tile drains only. ......c.o.oeiiiiiiiiin dollars..
73 Average cost per acre when completed. . . ooovueneeiniananin. dollars..
74 | Enterprises constructing open ditches and tile drains............ dollars. .
76 Avorage cost per acre when completed dollars..
70 | Enlerprises construeting tile drains and lovees............ooooie
7 Average cost per acre when completed. .......o.oocaaeeaann..
78 | Enterprises constructing open ditches, tile drains, and levees 0 ¢
% Average cost per acre when completed. . ....iiioceeienaaeat dol . ; s

CROPS. ol
Improved land in enterprises reporting—

] Corn as principal crop on drained {fund. vevenaens aeememmenaan aeres. . 4,241 6,867 76,371 900 3,156 14,468
BL Cotfton as principal crop on drajned land. ... ....coeeienniinns P J P PRI PP B L [LLTEIPRP FOTPLTTIy Y
82 ‘Wheat as principal erop on drained 1and.......ovmvvaecvnaen.nn acres.. 2,472 {avnenineann 40,070 J P R, 5,648 -

1 Tncludles onlyjAndrew, Buchanan, Caldwell, Callaway, Clay, Grundy, Howard, Jackson, Linn, Osage, Putnam, and Schuyler Counties,
2 When works under construction have been completed. . a Per cent not shown when more than 1,000
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INTRODUCTION.

This bulletin presents the statistics of drainage for
Montana collected at the census of 1920. The ﬁcrm'es
relate to conditions as of January 1, 1920, except WhClG
indicated otherwise. No census of drainage has been
taken heretofore, so there are no comparable figures
for previous years. The data relate to the artificial
drainage of land in farms, and of other land that
ulmmately will be used for agricultural purposes.
The organized drainage enterprises may include
areas of unimproved land not yet in farms. The

statisties for drainage on farms were collected in the
general census of agriculture, while the statistics for
drainage enterprises were obtained in a special canvass
of those enterprises. Since drainage on farms may be
either inside or outside an organized enterprise, and
the drains that each individual owner constructs on
his own farm may be either supplemental to or en-
tirely independent of the works installed by an enter-
prise, the figures for the two parts of the drainage
census are presented separately.

Tanre 1.—SUMMARY FOR THE STATE: 1920,

ITEM, Amount. Por cont of
DRAINAGE ON FARMS,

Number of all farms in the state........... v eeeeereaeeeaeemeaaaaan 57,877 100. 0
Farms reporting land having drainage....... ...l 756 1.3
Farms reporting land needing drainage.............o.cviiaiiaalt, 1,728 3.0

All land dn farms. ..o oot e acres. . 35,070, 656 100.0
Tmproved land in farms. . .....o..ooo oL acres. . 11,007, 278 314

Farm land reported as provided with dr amage ................. ..acres.. 51,146 0.1

Farm land reported as needing drainage. . e eeaeesese.io..BCTEB., 113,293 0.8

DRAINAGE ENTERPRISES,

Approximate land area of the state.....................oooLL. acres. . 93, 523, 840 100.0

All'land in operating drainage enterprises. .. ........... ... .. ...acres.. 168, 682 0.2
Improved land........coooeeviiiniiits e e acres. . 141, 252 0.2
Unimproved land?. .. ..o ... ool feeaann acres. . 27,430 ®

Total capital invested in and required for completion of operating enter-

22 1L s e $8486, 466 100.0
Capital invested in these entelpnsos toDec. 31, 1919, . ... ... $664, 990 78,6
Additional capital required to complete these entelpuses ........... $181, 476 21.4

t No timber or cut-over land reported.
43 31- 21

2 Less than one-tenth of 1 per cent.

SR e
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DRAINAGE—MONTANA.

DRAINAGE ON FARMS.

Explanation of terms.—To secure uniformity in the
returns relating to drainage on farms, the Bureau of
the Census supplied its cnumerators with certain
d.efinitions, which are substantially as follows:

Diainage of agricultural land was defined, for census purposes,
a8 the act or process of drawing off an excess of water by under-
ground conduits, pipes, or tiles, or by open or covered trenches
in the surface of the ground, for the purpose of improving the
condition of the =o0il and crops.

The area provided with drainage, in farms, is the acreage actually
benefited or made of more value for agricultural purposes by
artificial drainage, but does not include land on which only
temporary work has heen done, such as “bedding” the fields or
Lasying out “dead furrows” to hasten the surface flow.

The area needing drainage, in farms, comprises the additional
land not now suitable for crops which could be made available
for cultivation (1) “by drainage only,” which is the acreage needing
no clearing or which is covered with grass, weeds, or other annual
growth, and (2) “by drainage and clearing, ” which is the acreage
covered with trees, stumps, or perennial woody shrubs.

TImproved land in farms includes all land regularly tilied or mowed,
land in pasture which has been cleared or tilled, land lying fallow,
Innd in gardens, orchards, vineyards, and nurseries, and land
occupied by farm buildings. ‘

Woodland in farms includes all land covered with matural or
planted forest trees which produce, or later may produce, firewood
or other forest products.

Farms in drainage and levee districts are those for which the
operators have answered affirmatively the question, ““Has any
part of this farm been afforded drainage or protection against over-
flow by a drainage or levee district, or by the state, the county,
or a private company or individual.? Levee districts, however,
generally are not included in the enterprises for which data are
given in this bulletin (see definition of drainage enterprises, below),

Farms and farm land.—The acreage shown for drain-
age on farms represents land where drainage is actu-
ally in operation and which has actually become more
fully available for growing crops by reason of the drain-
age. This is to be distinguished from the area merely
provided with outlet facilities by organized drainage
enterprises. Drainage on farms represents in most
cases the result of work done by the farm owner, either
independently or supplemental to the work done by &
drainage enterprise, but the acreage would include also
any farm land receiving similar benefits directly from
the works of an enterprise.

DRAINAGE ENTERPRISES,

Explanation of terms.—The more important terms
used in connection with the census of drainage en-
t.erprises were defined as follows:

Dirninage enterprises comprise public corporations and local
improvement districts formed under state laws, commexcial enter-
prises draining swamp or overflowed land for sale, other organiza-
tions that may be engaged in extensive land-drainage work, and
also tracts of 500 acres or more drained by individual owners.
Ionterprises such ag levee districts that have not authorized the
construction of open ditches or tile drains are not included.

Enterprises located in more than one county were divided, for
tabulation, and the part in each county treated as a separate en-
terprise, though the capacities of drainage pumping plants are
given only in the counties in which the plants are located.

Operating enterprises, as designated in this bulletin, are those
tIint had completed the drainage works authorized, or had at any
rate begun actual construction work, on or hefore January 1, 1920;
onterprises that had been established hut had not begun construc-
tion are termed ‘‘nonoperating.”

Land in drainage enterprises comprises the area that has been
Prenefited or is to be benefited by the improvement works con-
airucted by the enterprises. In the case of overlapping enterprises,
deduction has been made for the amount of duplication.

All land in drainage enterprises is divided, without regerd to
drainage condition, into (@) improved land; (b) timber and cut-
over land, which would require clearing to be thoroughly fit for
cultivation; and (¢) all other unimproved land, which would not
require expensive clearing before cultivation.

The assessed acreage for any single enterprise is the same as the
ares in that enterprise. However, the total assessed acreage may
e considerably greater than the total land in enterprises, for in
summing up the assessed acreage in the county or state, deduction
+was not made for acreage assessed in more than one enterprise.

Improved land in drainage enterprises consists very largely of
improved farm land, though it may include some other improved
land receiving benefit from the works of the enterprises.

Timber and cut-over land includes farm woodland of natural or

planted forest trees as well as other timber land or areas that would
need clearing of trees, stumps, or perennial woody shrubs.

Land designated as swampy or subject to overflow includes all
land permanently or generally too wet for cultivation, land sub-~
ject to periodical inundation by stream floods, seeped and allali
land in irrigated regioms, and all other land unfit for cultivation
by reason of insufficient drainage. This classification is without
respect to the conditions as to improvement or timber.

The area suffering loss of crops is intended to include only land
devoted to planted crops which suffer damage, either partial or
complete, hecause of defective drainage. Land which would be
cultivated if drained or protected against overflow is not included.

Capifal invested, for the purpose of thisinvestigation, was defined
as cost, including charges for engineering, organization, rights of
way, construction of drainage works, damages, land and buildings
except those held for sale or farming, and any other expenditures
properly chargeable to drainage and paid by the enterprise.

The drainage works of an enterprise include all varieties of under-
ground conduits, pipes, or lines of tile, or drains of stone, wood, or
other material; also open ditches and canals, together with acces-
gory levees, dikes, dams, weirs, pumping machinery, gates, and
other devices for the draining away or control of surface and soil
waters.

Tile, ag the term is here used, includes pipes of carthenware,
concrete, or other material huried beneath the surface in such &
way a8 to permit the excess water to flow away. The size, if cir-
cular, is expressed by the inside diameter in inches.

Ditches include all open artificial trenches, usually with sloping
gides. The width is that of the bottom.

The type of drainage shows whether the drainage water from an
enterprise is discharged by gravity or by pumping.

A pumping district is one where all or a part of the water from
the drains collecting at a low point must be raised bry some form of
machinery in order that it may be removed from the area.

Drainage pumps include all kinds of machinery and devices for
lifting the drainage water.

Pumping engines include all kinds of engines and motors for
operating the drainage pumps.



4 DRAINAGE—~MONTANA.

Operating and nonoperating enterprises.—In the
tables that follow, statistics are given for operating
enterprises only, as no nonoperating draingge enter-
prises were found in Montana. The operating enter-
prises, as already defined, include both those that have
completed their drainage works and those with such
works under construction; among the latter might be
any that had completed.the original plan of drainage
works some years ago but were constructing exten-
sions or enlargements on January 1, 1920,

TAﬁLE 2,—LanD AND CArrran INVESTED IN ALL ENTERPRISTS.

. CLassiFIED AS BErwrEnNy Works CompLerEn AND WORKS
Uxper ConsTrUCTION: 1920,

LAND, CAPITAL,!

To Dee. 31, 1019,

) - Addi-
CLASS. ?mt - tional
Acreage.| °3 Per | roquired
total, (| Amount. C?)]rn 11?18({3?'
total.
All organized enterprises. ...j 168,682 | 100.0 § 806064,000 | 100.0 | $181,476
With works comploted 44,682 26,5 343,969 5.2 (...,
With works under construetion..| 124,000 73.5 271,021 40. 8 181,476

1 The inquiry asked for the “total cost of the enterprise to Dec. 31, 1919,”” and
for an “‘estimate of additional investment to completo.”’

Location of enterprises.—Of the 17 drainage enter-
prises in Montana, 8 are situated in Yellowstone
County, in the south-central part of the state, 6 are
west of the Continental Divide, and the 3 others are
in Gallatin, Richland, and Stillwater Counties.

Tasre 3.—LAND AND CAprran INvEsTED IN ALL ENTERPRISES,
CrassiriEp By Dramwace Basin: 1920,

the improvement works authorized, but as having been
assessed merely as being responsible for damage to the
other land. This acreage in the United States Recla-
mation Service projects has been omitted from the
tabulations in this bulletin.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as & unit.
Therefore the fact that an enterprise which has com-
pleted the construction of the drainage works author-
ized contains land still swampy, subject to overflow,
seeped, or alkali, or land that suffers damage to
crops, does not show that the improvement works are
inadequate.

TapLe 4,—LAnp v Arn Enrzreriszs, Crassirien By Conpr-
TION: 1920.

OPERATING ENTERPBISES,

Total.

CONDITION OF LAND. NS Works \;Vno(&f
Pexi )cl%fé;l . coui
cent struction

Acreage. | ofan (lucres). (acres).
land.

Allland in enterprises 168,682 | 100.0 44,082 | 124,000

Improved land..,...... cees| 141,262 83.7 38,642 | 102,610
Unimproved land L. ....ooiviiiiiinn. 27,430 16,3 6,040 | 21,330

Swampy, subject to overflow, seeped, ete. 18,630 11.6 1,640 17,000
Suffering o 1oss of eTOPS..avrneeceiiaaa.. 21,9064 13.0 3,004 18,860

1 No timber or cut-over land reported.

Size of enterprises.—The average area included in
the 17 drainage enterprises in Montana is 9,922 acres.
None of the enterprises embraces land in more than

LAND: CAPITAL. one county, and there is no overlapping of the enter-
o Des. 31, 1019, prises in this state.
DRAINAGE BASIN. i Addi-
Por || tional
Acreage.] cent of Por | vequired Tapre 5.—LAND v OrerariNg ENTErrrises, CLASSIFIED By
total || A mount. | cens or| 9 Co- Size or Arta Assessep: 1920,
total, | Plebe
All orgenized enterprises....| 168,682 | 100.0 || $0664,000 | 1000 | %181,476 ASSBESSED AREA,
- N Landin |j———-
Clarks Fork . .....ooeen.. .. 6700 | 40| 22,7061{ 8.4 |.......... - -,
ootonal Rivor.. ... Co7eso | 45| 197omn | rmi1 |l SIZE. enferpriscs Per
Yellowstone River.. .o 149,332 7 885 510,974 760, 8 181,476 ! Acreage. | cont of
Missouri River......o.ooeeneoaon 5,000 3.0 4,250 0.6 [vueuaian total.
v . . . All operating enterprises. .. .cvveeeencveaenes 168, 682 168, 682 100.0
Condition of land in enterprises,—With one excep- | .- — =
. . . A GO0 O OB ACTES .« o vveeeesevrve e ceiiieaeeannn , X
tion, all the enterprises east of the Continental Divide 1,000 to 4,909 aares. %gi T Bl 11
are for the drainage and protection of land damaged | 10,000 to 00,000 scres 124,000 || 124,000 | 7.5

or threatened with water-logging and the concentration
of salts, commonly called alkali, in the surface soil as
a result of irrigation. The enterprises on the Pacific
slope are reported as all for the drainage and protection
of land that was swampy or subject to overflow by
stream floods. ‘
For the state, 3,930 acres in drainage districts and
61,831 acres in United States Reclamation Service
projects are reported as not having needed drainage,
or not expected to receive drainage or protection from

Character of enterprises.—Most of the drainage en-
terprises organized under the state laws were estab-
lished in accordance with the law of March 7, 1005
(ch. 106). That law provided for a county drain com-
missioner, with duties generally the same as provided
in the law of March 11, 1915 (ch. 147), and for a very
similar method of organizing drainage = districts.
Amendments made in 1907 and 1909 did not affect the
form of organization.
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The drainage law of 1915 provides for the appoint-
ment of a county drain commissioner by the board of
county commissioners, to have jurisdiction over all es-
tablished drains in his county. A petition for a drain
must be signed by not less than ten freeholders of the
county, including at least five (or at least half when
the whole number is five or less) who own land liable
for assessment for the proposed improvement. The
tracts of land and the cities, towns, counties, railways,
and irrigation ditches assessed for the construction of
a drain comprise the drainage district. Land liable
to become water-logged may be included. Damages
and inconvenience caused by seepage and waste water
from irrigation ditches and higher land are to be con-
sidered in apportioning the cost, which is borne by the
various parts of the district in proportion to the bene-
fits that will be conferred. ,

A firgt order of determination for the drainage dis~
trict is issued by the drain commissioner if his pre-
liminary examination indicates that the enterprise is
practicable; the final order of determination is issued
when right of way for the drain has been secured.
The plan of drainage is determined by the drain com-
missioner, who lets contract for construction. Dam-
ages for right of way are awarded by a board of special
commissioners appointed by the district court. If
this board decides that the drain is unnecessary, pro-
ceedings for establishing the drain are dismissed at
the applicants’ expense. Appeal from this board’s
award may be taken to the district court for jury
trial. Apportionment of the cost is made by the
drain commissioner, subject to review by a board ap-
pointed by the district court and to further appeal
for jury trial. This board of review may add to the
district or eliminate any part of it. Public hearings
are held upon the petition for commissioners to de-
termine damages and upon the drain commissioner’s
apportionment of cost. Damages awarded each in-
dividual are deducted from the assessment of cost
made against him. The number of installments for
collecting the drainage taxes, which must not extend
more than 10 years, is determined by the drain com-
missioner. Payments for damages, services, and ma-
terials are made by warrants drawn upon the funds of
the district, but those for land and for damages in ex-
cess of benefits will be paid from general county
funds, which will be reimbursed by the district.

Petition for a drain to be located or to confer bene-
fits in more than one county may be filed in either
county affected. -The drain commissioners act jointly,
but after they apportion the total cost between the
counties each makes the apportionment within his
own county.

Drainage and protection against seepage and alkali
for land in projects of the United States Reclamation

Service may be provided by that service as such im- |

provement works are deemed necessary.

TABLE 6.—LAND AxND CaPrTAL INVESTED IN ALL ENTERPRISES,
Crassiriep sy C HARACTER oF ENTERPRISE: 1920.

LAND. CAPITAL,
To Dee, 31, 1919,
CHARACTER OF ENTERPRISE. ' Addi-
Per tional
Acreage. cent of por | Teuuired
total. || A mount, | cent of| 10 e
total, | Pietc.
All operating enterprises®...| 168,682 | 100.0 || $6654,000 | 100.0 $181,476
Dmumgo districts 129,432 +  76.7 208,173 3L3 104,043
Laws of 1905, ch. 106 29, 432 17. 4 183, 150 278 [ivecanennn
Laws of 1915, ch. 147. 100, 000 59.3 25,023 3.8 104,043
U. 8. Reclamation Service ......| 25,600 15.2 322, 67 48,5 77 433
Individual ownership 2.......... 13 650 81 134 250 2021000,

1 No nonoperating enferprises roported,
2 Includes 1,000 acres in commercial development,

Drainage works,—The total works completed by
drainage enterprises to December 31, 1919, comprised
102.1 miles of open ditches and 50.7 miles of tile
drains; the additional lengths under construction were
1.3 miles of open ditches and 36.2 miles of tile drains.
These figures do not include drains installed by indi-
vidual farm owners supplemental to the works of the
enterprises. No levees or dikes have been built or
authorized by any of the drainage enterprises. There
are no pumping districts for land drainage in the
state.

TABLE T.,—ILAND A¥D Caprran INvesrep iy OPERATING ENTER:
rrisks, Crnassviep By Kinp or Dramwacr Wonks: 1020,

LAND, CAFITAL,
To Dec, 31,1919,

KIND OF WORKS, ! Addi-
A P?‘r . tmnal(1

crenge. | cent o Per require:

total, to com-

Amount, cl?ot}ug 10_I Plete,
AllkInds...ooviiinanennn. 168 632+ 100.0 664,990 | 100.0 | $181,476
Open ditchesonly. ....couevn.o. 42,082 24,9 314,400 4.8 |oeeennn...
Open ditches and tile drains 1. .. 12(; too 75.1 SaO 590 52.7 181, 476

1 Includes 1,000 acres drained by tile only.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported

for any enterprise in the state and the maximum in

each county are shown in line 14 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table II, line 15 shows the mean depth
of branch ditches (open ditches only), which is a
very crude indication of the depth of soil drainage
that may be obtained in the enterprises as determined
by the depth of outlet plovided for farm drains.
The mean depth was computed by giving each separate
depth a weight in proportion to the acreage it serves.
As most enterprises reported depths in Whole numbers
only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet were
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omitted; to include this group, computed as.?) feet,
would show the mean depth for the state 6.0 instead
of 6.3 feet.

TaBLE 8.~Lanp IN OPERATING ENTERPRISES, (LASSIFIED BY
AviEracE Deprrr or Braxce Ditcees: 1920,

er gent

DEPTE OF BRANCH DITCHES, Acreage, | ot cont

168,682 100.0

I‘ests témn 3 feot 3,650 2.2
R B - D
4.0 to 449 feo 5,000 3.0
5 2 %0 5.9 geeg 4,000 2.4
e (T T e
7.0 t0 7.9 loct 24,000 14,2
Not reporting branches 132,032 8.3

Maintenance of works.—The drainage law of 1915
requires the county drain commissioner to keep the
drains under his supervision in proper repair, and to
ineclude in his annual report to the board of county
commissioners an estimate of the funds that will be
required during the ensuing year for inspection and
maintenance of each drain. The assessment for
maintenance and repair shall not exceed in any year
5 per cent of the cost of original construction. The
cost of the maintenance work is assessed against
the parts of the district according to the benefits that
will accrue, though this may be different from the
apportionment of the cost of original construction.
If the total cost for any maintenance work is estimated
to exceed the funds available for that drain, applica-
tion must be filed and a special assessment levied, in
most respects the same as for establishing a new drain.

TapLE 9.—LAND aAND CAPIrAL INVESTED IN OPERATING ENTER-
PRISES, CLASSIFIED BY METHOD OF Marntuwancm: 1920,

LAND, CAPITAL.
To Dee. 31, 1919,

METHOD OF MAINTENANCE. ! Addi.

Per fj—— tional

Acreage. | cent of Por | required

totel ) 4 mount, | eent of tolcgm-

total, | Plote.
All operating enterprises.. ..| 168,682 | 100.0 $664,080 ) 1000 | $181, 475
By distriet forces. ........o...... 25, 600 15.2 322, 567 48,5 3
By contract......... DU mymel a1l ievase| oval. 8
0 maintenance provided......| 10,350 6.1 55, 260 8.3 el
Not reporting. . ... ooveevvnno.. 109,000 [ o406 123,789 18,6 104, 043

1 Includes 3,650 acres maintained by landowners,

Date of organization.—The progress of development
in drainage is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the drain com-
missioners, since there may be a period of a year or
more between the decree of establishment and the
beginning of actual construction and since the work
of construction may occupy several years in g large
district. It was not practicable, however, for the cen-
sus to secure data as to the time of the beginning or

of the completion of the drainage works. Under the
date of organization are tabulated the entire area,.
works, and capital of each enterprise, even including
any extensions made after the original plan of reclama-
tion was completed. No drainage enterprises wers
reported as organized in Montana earlier than 1905,

Tasrk 10.~TAND W OrpramiNg ENTERPRISES, (CLASSINIED BY
Dare EnTERTRISE WAS ORGANIZED: 1920.

LAND. AREA ASSESSED,

DATE OF ORGANIZATION, Por : Per
Acreage. | cont of || Acreage. | cent of

total. total,
All operating enterprises........... 168, 682 100, 0 168,082 1 100.0
1905801008, Looniiininniinans 21, 533 2.8 21, 543 12,8
191040 1914, .- . 30: 409 181 301 460 18,1
1015 601919, .. e .- 104, 000 GL.7 104, oo 6.7
Notreportedd...oooveiveiiiineannnnnn, 12, 850 7.6 12, 650 (3]

L All under individual ownorship.

Tapte 11—Caviran InvEsTED I8 OPERATING TNTERPRISES,
Crasstried BY DATE ENTERPRISE WAS ORaaNIZED: 1090,

CAPITAL,
e ok
DATE OF ORGANIZATION, Lo Doe. 31, 1019, Addis

e tionallrc-

" quired to

Antount, I(;?E“‘,{,’:lt complele.

All operating enterprises. .......oo.ov....... 3664, V00 100,0 8181, 476
1806601900, . . o.einnt L 105, 248 15.8
1810 £0 1914- o7 13 01
1015 to 1929, SR TRT [ 48
Not reported 1 907, 819 313

L AIL under individunl ownership,

Tapre 12.~Dratvs (CoMPLETED AND UnbEn CoNsTRUCTION) 1IN
OrerAring ENrvenrrisis, CLASSIFIED Gy Dare BEnrpureiss
was ORGANIZED: 1920,

TILE,

DATE OF ORGANIZATION. T T

. Por Per
Miles. | contof || Miles, }eentof

total. total.
AlGraims ..ooooiii i 108, 4 100.0 86,071 100.0

.. | a

o101 g P2 | PR MU :
115 t0 1910, 11 Wi Wi e e
Not reported 1... 1 1TTTII ms| a5 Li| 1y

L All under individual ownership,

Orops.—The principal crops grown upon the drained

land in drainage enterprises are wheat, alfalfa, and
~hay other than alfalfa.

_ Data were not secured to
show the part of each enterprise planted to any

- orop, so the enterprises have been classified accord-
g to the principal crop, and the total arca of im-

proved land is shown thus classified in County Table
II.‘ No data were secured at the general census of
agriculture to separate the crops grown upon land

drained artificially from those produced upon land
drained naturally.




DRAINAGE—MONTANA. : 7

Counry Tarie L.—DRAINAGE ON FARMS: 1920

THE STATE. || Beaverhead. Blaine. Carbon. Deer Lodge.| Flathead.
1 | Number of all farms in the state or county.. ..ot iiiiiiania.. 57,877 642 1,761 1,353 202 1,923
2 | Farms reporting land having drainage. 756 9 4 35 {. 87 111
3 | Parmsreporting land needing drainage 1,728 39 9 79 11 410
4 | Parmsindrainageandlevee districtS. oo oueoiern oo, T 36 e, (S S, 3 50 23
LAND AND FARM AREA, )
& | Approximateland arca of thestate or county.......................... acres..| = 93,523,840 3,620,480 2,706, 560 1,318,400 476, 800 3,008, 760
6| Alllandinfarms.........ccooeenne 35,070,656 637,009 1,159, 050 446, 336 58,484 470, 283
7 Improved land In farm! 11,007,278 270, 603 201, 431 178, 603 24,210 179, 201
8 Woodland in farms........... .- 1,018, 452 7,142 11,334 17,644 3,143 127,244
] Other unimproved land in farm .acres..| 22,416,916 359, 264 §56, 201 250,239 31,131 163, 838
10 | Farm land reported as provided with drainogo ..ueres. . 51,148 977 950 1,145 1,127 7, 808
11 | I'arm land reported as needing drainage. 113,293 2,025 432 3,316 733 24, 598
12 Drajnageonly......._..... 36, 342 1,231 167 1,805 360 | . 1,207
1 Drainageand clearing. . 76,951 794 265 1,511 373 23,801
Gallatin, Grenite. Jofferson. Lincoln. Madison. Missoula.
1 | Number of all farms in the eounty ... ... ... ool 1,340 | 354 555 341 ©o9 1,823
2 | Farms reporting land having drainage. 48 12 61 - 34 11 c 39
3 | Farms reporting land needing dralnage. . 109 60 | 17 59 57 83
4 | Farmsin drainageand levee diStricts. .. .....ooiiuniiiniiiei i aaas J - N S . o1 , 1 2
LAND AND FARM AREA.
5 | Approximateland area of the county.............oooiiiiiiiiiiiiii., acres. . 1, 604, 480 1,098, 830 1,044, 480 2,319, 360 2,318, 080 2,030, 720
G| AlNTand in farms . e et st et ACres. . 783, 180 234,148 281, 494 63, 050 a6d, 516 388, 408
7 Tmproved land in farmsS..coveomi i el atres. . 350,776 72,336 80,933 16, 894 168, 635 173,031
8 Woodland in farms..... e e eaniaaaniiiiseese